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TOM TAT

Cay rau ma 1a mot cay rau, cay thudc phd bién & cac quic gia chau A. Nhu cau sir dung loai cay
ndy ngdy cang tang do nhing gid tri trong linh vyc y hoc va my pham Tuy nhién, canh tac cay rau ma
dang dbi mat v6i van dé lam dung phan bon hoa hoc gy anh huong dén strc khoe nguoi sir dung va suy
giam chat lugng nong san. Nghién ciru dugc tién hanh nhiam danh gia anh huong clia cia cac cong thic
bon phan khac nhau dén sinh trudng, ning suét va chit lugng ciia cdy rau ma. Thi nghiém dong ruong
gdm 4 cong thirc bon phan duge bé tri tir thang 10 nam 2020 dén thang 4 nam 2021 tai Thira Thién Hué.
Két qua thi nghiém di xac dinh duoc lidu lugng bén phan thich hop cho cdy rau ma trén 1 ha 1a 5 tan
phan hiru co vi sinh + 75 kg N + 25 kg P20s + 25 kg K:0. Day la cong thic bon phan dam bao nang
suét va chat lwong cua cdy rau ma va giup cai thién mot s6 tinh chat hoa hoc cuia dat. Nang suét thuc
thu dat 22,7 tn/ha, hiéu qua kinh té thu duoc 136,3 triéu dong, ty 1¢ vét chat kho dat 40,5%, ham luong
nitrat 120 mg/g va ham luong flavonoid tong sb dat 18,5 mg QE/g.
Tir khéa: Cay rau ma, Flavonoid, Phan hitu co, Ham luong nitrat

EFFECTS OF DIFFERENT FERTILIZER FORMULAS ON THE YIELD
AND QUALITY OF CENTELLA IN THUA THIEN HUE PROVINCE
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ABSTRACT

Centella is a vegetable and traditional medicinal plant popular in Asian countries. Currently, this
herb has a growing demand in cosmetic and pharmaceutical. The cultivation of centella is facing the
problem of overuse of chemical fertilizers and quality deterioration. The aim of this study was to
evaluate the effect of fertilizer formulas on yield and quality of centella. The set-up was performed in
the field from October 2020 to April 2021 in Thua Thien Hue province. The intergrated organic and
inorganic fertilizer treatment (5 tonnes organic fertilizer/ha + 75 kg N/ha + 25 kg P,Os/ha + 25 kg
K20/ha) produced maximum vyield (22.7 tons/ha) and economic efficiency (136.3 million dong/ha,
increased flavonoid content of the herb (18.5 mg QE/g), dry matter content (40.5%) and enhanced some
chemical characteristics of the soil. This treatment should be considered as the optimal amount for
reconciling limited yield loss and maintaining the quality of centella.
Keywords: Centella, Flavonoid, Organic fertilizer, Nitrat content
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1.MO PAU

Céy rau ma (Centella asiatica L.)
thudc ho Hoa tan (Apiaceae), 1a mot loai rau
an 14 phd bién tai Viét Nam. Ngoai viéc
duogc st dung lam rau, cay rau ma con duoc
st dung nhu 12 mét cay thude trong y hoc
cb truyén cua nhidu qudc gia chau A dé didu
tri mot s& bénh nhu cic bénh ngoai da, lam
lién vét thuong, giai nhiét, giai doc co thé
(Prakash va cs., 2017). Cay rau ma c6 chura
nhiéu hop chét thir cdp lién quan dén duogc
tinh cia cdy, cha yéu 1a nhom hop chat
phenolic, flavonoid va terpenes (Bylka va
cs., 2013). Trong do, flavonoid la mot hop
chat polyphenol déng vai trd quan trong
trong qua trinh sinh trudng cta ciy va c6 tac
dung bao vé cdy trudc nhitng sy thay doi
cia mdi truong cling nhu sy tan cong cia
dich hai.

Ham luong cac chat thi cp trong cay
khac nhau do anh huéng cia cac yéu té nhu
loai cdy, anh sang, nhiét do, ché do6 cham
soc va phéan bon (Pant va cs., 2021). Trong
d6, phan boén 1a mot yéu té canh tac quan
trong anh hudéng dén ham luong cac hop
chat thir cip cua cdy va tir d6 anh huong dén
chit lugng ctia nong san (Clemensen va cs.,
2020). Theo nghién ctru ctua Salata va cs.
(2022), viéc st dung phan bon hiru co lam
tang ham lugng phenolic trong ciy atiso.
Tran Phuong Pong va cs. (2022) ciing két
luan rang cac ché do bon phan khac nhau
anh huong dén ham luong cucurmin trong
cay nghé. Siddiqui va cs. (2011) da tién
hanh nghién ctru anh huéng cta phan bon la
hitu co trén cdy rau ma va két luan rang loai
phén nay lam tang ham luong terpenoid
trong cay.

Tai Thira Thién Hué, ciy rau ma la
mot cay trf‘mg chu lyc tai xa Quang Tho,
huyén Quéang Dién véi dién tich khoang 70
ha (Hop tac x& nong nghi€p Quang Tho I,
2021). Cay rau ma ¢ day ngoai viéc st dung
dé 1am rau tuoi con dugc ché bién lam tra
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va cao rau ma, cho gia tri kinh té cao. Hién
nay, viéc sir dung phan hoéa hoc cho cay rau
mé con chua duoc can dbi va hop 1y, giy
anh huong dén chét luong cta cdy rau ma
cling nhu stc khoe ctia ngudi st dung. Vi
vdy, viéc nghién ctiru dé dua ra cong thirc
bon phan hop 1y dam bao ning sudt va chat
luong cho cdy rau ma 1 rat can thiét.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Cay rau ma duogc thu thép tai lang La
Van Thuong, xa Quang Tho, huyén Quang
Pién. Thi nghiém sir dung cac loai phan
sau: phan hiru co vi sinh song Gianh (thanh
phén co ban gém: 30% d6 am, 15% hitu co,
2,5% axit humic, 1% trung lugng Ca va cac
ching vi sinh vat hiru ich); phan dam ure
(46% N), phan kali clorua (60% K:0), phan
lan supe (16% P,0s), voi bot.

2.2. Phwong phap nghién ciru

Thi nghiém duoc tién hanh trén dat
trong mau tai lang La Van Thuong, xi
Quang Tho, huyén Quang Dién, tinh Thira
Thién Hué trong vu Pong Xuan (tir thang
10 nam 2020 dén thang 4 nam 2021). Thi
nghiém gom 4 cong thirc sau:

- CTI: khong bon phéan (dbi ching)

- CTII (b6n phan hoéa hoc theo cong
thirc cia nong dan, khong sur dung phan hiru
co0): 150 kg N/ha + 50 kg P»,Os/ha + 50 kg
K>O/ha.

- CTIIL: 10 tAn phén hitu co vi sinh/ha

- CTIV (giam mot ntta lugng phan
hoa hoc & CTIIIL, dung két hop phan hiru
c0): 5 tan phén hiru co vi sinh + 75 kg N/ha
+ 25 kg P20s/ha + 25 kg K,O/ha.

B tri thi nghiém dugc thyc hién theo
khdi hoan toan ngin nhién (RCBD) véi 3
1an nhic lai. Dién tich mdi 6 thi nghiém la
40 m2, Cay rau ma con c6 5 14 that duogc
trong véi khoang cach 10x10 cm. Phan hiru
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co va phan 1an duoc bon 16t trude khi trong
14 ngay. Cac loai phan hoa hoc con lai duoc
chia thanh 3 1an bén vao thoi diém 10, 20
va 30 ngay sau trong. Do cdy rau ma trong
trong vu Pong Xuin c6 dic diém sinh
truong rat nhanh vi vdy cac 1an bon phan
phai sip xép gan nhau dé co thé danh gia
dugc ning suét tir 1an thu hoach dau tién.

Phén tich cac chi tiéu hoa tinh ciia dat
dugc thyc hién tai Khoa Nong hoc, Truong
bai hoc Nong Lam, Pai hoc Hué theo
phuong phdp nhu sau: pHke (pH met, ty 1€
1:5), OC (Wakley Black), N tong sb
(Kjeldahl), 1an tong s6: so mau quang dién,
lan dé tiéu: Oniani; kali tong sb va dé tiéu:
quang ké ngon lira (Hoang Thi Thai Hoa va
cs., 2018).

Cac chi tiéu nghién ctu dugc do &
thoi diém thu hoach, gdm cé: tong sb 14
(dugc tinh bang cach dém sb 14 trén cay);
dién tich 14 (LA: Leaf Area) = Chiéu dai 14
x Chiéu rong 14 x 0,75 x S 14 trén cay (m?
14/cdy) theo Montgomery (1911); chiéu dai
cubng 14 (do chidu dai cudng 14 cua 14 xuit
hién dau tién); cac chi tiéu vé ning sudt gdm
ning suit 1y thuyét (tin/ha) va ning sut
thuc thu (tdn/ha); hiéu qua kinh té (triéu
ddng/ha) duge tinh & 1an thu hoach dau tién.
Khéi lwong khé duge xac dinh sau khi sdy
mau cdy & nhiét do 80°C trong 3 ngay. Khoi
luong tuoi duoc xac dinh bang can vao thoi
diém thu hoach (40 ngay sau trong). Mdi lan
nhic lai 1ay 10 cdy ngu nhién dé do céc chi
tiéu nghién ctru nay. 100 gam 14 rau ma tuoi
ctia mdi 1an nhéc lai duoc st dung dé xac
dinh ham lugng nitrat theo phuong phap so
mau trén may do quang ph.

Tai thoi diém thu hoach, phan 14 va
cubng cua cdy rau mé tuoi dugc thu cat (1
kg cho mdi 1an nhic lai), sau d6 dem di sdy
bom nhiét trong 90 phit. Mau cdy sdy xong
duogc luu trit va van chuyén dén phong thi
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nghiém dé phan tich ham luong flavonoid.
Xéc dinh ham lugng flavonoid theo phuong
phéap ctia Zhishen va cs. (1999) tai Trung
tam kiém nghiém thudc va thuc pham thanh
phd Hb Chi Minh. Thi nghiém sir dung chat
chuan dé xdy dung duong tuyén tinh la
quercetin va két qua duoc thé hién boi
miligam quercetin (mg QE/g) nguyén li¢u
kho.

Sb liéu duoc tinh trung binh bang
phan mém Excel 2019, phan tich ANOVA
1 nhin t6 va LSDoos bang phan mém
Statistix 10.0.

3. KET QUA VA THAO LUAN
3.1. Anh huédng ciia cac cong thirc bén
phén dén mot sé diic diém héa tinh dat

Cac cong thure bon phan da cai thién
mot s6 tinh chat hoa hoc cua dat (Bang 1).
Két qua thi nghiém cho thiy cac cong thirc
c6 bon phan dac biét 1a phan hiru co lam
giam tinh axit ciia dit. Cu thé pH & cac cong
thac III va IV tang, dao dong trong khoang
tir 4,53 dén 4,82 1a muc chua vira (theo murc
phan cip cua Lé Thanh Bdn (2006)). Him
lugng hitu co ¢ cac cong thirc cd bén phan
tang so voi trude thi nghiém. Trong do,
cong thuc III va cong thirc IV 1a hai cong
thirc cho ham lugng hitu co trong dat cao
nhat, dat 1,83% va 1,75%. Cac yéu té dinh
dudng dam, lan, kali ting nhiéu & cac cong
thirc ¢6 sir dung phan hoa hoc. Song va cs.
(2022) d4 bao cao rang phan bén hiru co lam
tang ham luong hitu co 1én 28% trong qua
trinh canh tac ciy lua va giam do axit dat
(pH tang tir 4,0 1én 5,2) tir d6 lam nang sut
tang 35%. Trong khi d6 Jiang va cs. (2022)
cling bao cao su dung phan hitu co trong
canh tac cay thudc lam ting cuong gap 2 lan
hoat dong ctia cac vi sinh vét dat va lam tang
ham lugng dam téng s6 1én 10% va ham
luong kali tong sé 1én 25%, thic dy ning
suat ting 40%.
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Bing 1. Két qua phan tich mot sb chi tiéu héa tinh ciia dat trudc va sau thi nghiém

P20s
ocC N P,0s K,0 K20
P o) o o0 o MUY mgiongain

Truge thi 4,10 131 008 0,04 0,20 3,78 435
nghi¢m
|

| IO 4,0 135 0,07 0,04 0,19 3,60 4,30

naﬁiétni I 4,53 157 0,18 0,06 0,22 4,31 5,11

SHE ) 4,82 183 016 0,05 0,23 4,62 4,82

v 4,74 1,75 019 0,05 0,22 4,70 5,23

CT: céng thire, P/C: doi chirng

3.2. Anh hudng ciia cac cong thirc bén
phan dén sinh truéng ciia cAy rau ma

La va cubng 1a 12 bo phan kinh té cua
cdy rau ma, thuong duoc dung dé 1am rau,
sinh t& hodc ché bién 1am tra rau ma. Trong
thi nghiém nay, s6 1a va dién tich 14 ciia cay
c6 su sai khac c6 y nghia gitra cac cong thuce
thi nghiém (Béang 2). Cong thurc bon phan
c¢6 su két hop giita phan hitu co va phan vo
co (IV) ¢6 s6 14 1on nhat (28,6 1a/cdy), ting

gan 40% so véi cong thirc ddi chung. Theo
sau do la cong thuc II véi 26,1 14 va cong
thire I voi 24,5 14. Dién tich 1a dat gia tri
16n nhat & cong thirc IV véi 30,7 cm?, ting
20% so véi cong thirc dbi ching. Cong thirc
IV ¢6 d6 dai cubng 14 16n nhat, dat 6,3 cm.
Gia tri nay co6 sai khac c6 y nghia so voi
cong thic I nhung khong sai khac co y
nghia so véi cong thire 11 va I11.

Bing 2. Anh huong ciia cac cong thirc bon phan dén sé 14, dién tich 1a va d6 dai cudng
14 cia cdy rau ma

Cong thirc (CT) S6 la/cay Dién tich 14 (cm?) Do dai cudng 1a (cm)
1 (D/C) 19,7d 21,5d 4,3b
Il 26,1b 28,90 5,1a
I 24,5¢ 23,9¢ 5,6a
v 28,6a 30,7a 6,3a

Cac chir cdi sai khac nhau o cung mot cot thé hiéﬁ sw sai khdc co y nghia vé mat théng
ké p<0,05; B/C: doi chirng

3.3. Anh huwéng ciia cic cong thirc bén
phan dén niing suit va hi¢u qua kinh té
Bang 3 cho thdy ning suit rau ma co
su sai khac thong ké giita cac cong thirc thi
nghi¢m. Cong thic IV va cong thirc II co
ning suit 1y thuyét va ning suat thyuc thu
cao nhét (25,6 tan/ha va 22,7 tan/ha). Cong
the III véi viée st dung hoan toan phan
hitu co cho ning suét 1y thuyét va thyc thu
thap hon cong thirc IV va II, tuy nhién gia
tri nay cao hon c6 y nghia so véi cong thiic
d6i chimg (ning suét thyc thu tang 2,5 lan
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s0 v6i d6i ching). Hiéu qua kinh té ¢ cong
thirc IV dat cao nhét v&i 136 triéu dong/ha
(tinh tai thoi diém thu hoach Itra rau dau
tién).

Nhu vay, cac cong thire thi nghiém co
sir dung phan bon da thuc day sinh truong
clia cAy rau ma va tang ning suat ciing nhu
hiéu qua kinh té so voi cong thire d6i chimg
(khong bon phéan). Nguyén nhan cua su gia
tang nay 1a do viéc bén phan da cung cap
nhiéu nguyén t6 da luong quan trong cho su
sinh trudng cla cay rau ma trong do c6 dam.

Hoang Hai Ly va cs.
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Theo Lawlor (2002), dam thiic ddy su san
xudt cytokinin, tir 6 lam tang tinh dan hoi
cuia té bao, lam gia tang sb luong cic té bao
phén sinh va tang sinh truéng ctia té bao.
Trong nghién cru nay, cong thic thi
nghiém sir dung két hgp phan bén hitu co
va phéan hoa hoc cho sinh truéng va nang
sudt cao nhat. Xu hudng nay ciing di dugc
thé hién & nghién ciru cia Wang va cs.
(2022) trén cay dua hau, Li va cs. (2022)
trén cdy lua. Ning sudt ciia dua hau ting
33,4% va nang suat lia ting 25% nho sy két
hop str dung phéan v6 co va hitu co trong cac
nghién ctru nay. Sinh trudng va ning suit

cua cdy rau ma tang cé lién quan chat ché
dén su cai thién cac tinh chit hoa hoc cua
dat nho vao cac cong thirc bon phén trong
thi nghiém. Cac cong thiic boén phan lam
tang ham lugng cac chat hitu co ciing nhu
cac ham luong dam, lan, kali ¢ trong dat,
lam giam d9 axit cta dat (Bang 1), cung cip
cac chat dinh dudng can thiét cho qua trinh
sinh truéng cua cdy. Mot sd nghién ciru da
cho thay sir dung phan bon hiru co 1am ting
d6 mau md& cho dat, cai thién két cAu dat,
tang kha nang gilt nudc va tang cac hoat
dong cua vi sinh vat dat (Bastida va cs.,
2008; Machado va cs., 2020) tir d6 1am tang
sinh trudng va ning suit cdy trong.

Bing 3. Anh hudng cia céc cong thirc bon phan khac nhau dén nang sudt va hiéu qua kinh té (tinh
cho Iira thu hoach dau tién)

Lai
Cone thite Nang suﬁit ly Nang sgéit thuc Tong thu Tong chi thuan
& thuyét (tan/ha) thu (tan/ha) (triéu dong) (triéu dong) (triéu
dong)

| (Bdi chimg) 11,9d" 8,5d 76,5 40,5 36,0
I 23,1b 19,8b 188,1 70,0 118,1

i 20,5¢c 17,9¢c 161,0 62,9 98,1
v 25,6a 22,7a 204,3 68,0 136,3

*Cdc chit cdi sai khdc nhau & ciing mot et thé hién sw sai khdc c¢é ¥ nghia vé mdt thong ké p<0,05
(chi phi mua cdy giong: 10,0 triéu dong; gid cdy thu mua tai rugng: 9.000 dong/kg; cong lam dat:
5,0 triéu; cong thu hoach: 5,0 triéu; phan hitu co vi sinh: 8,5 triéu; véi: 2,0 triéu; phan hoa hoc:
CTH: 11 triéu; CTIV: 5,5 triéu).

3.4. Anh hudng clia cac cong thirc bén
phan dén ty 18 vat chit khé, ham lwong
nitrat va ham lwong flavonoid trong cay
rau ma

Céc cong thuc thi nghiém c6 bon
phan cho ty 18 vat chét kho cao hon so véi
cong thirc ddi chimg (Bang 4). Cu thé cong
thire IV ¢6 ty 1& vat chat kho 16n nhét dat
40,5% nhung ty 1€ nay khong c6 sai khac co
y nghia so vdi cong thue 11 va cong thuc I11.
Cong thirc I ¢6 ty 1¢ vat chat kho thip nhat
12 26,3%. Ham luong nitrat & cac cong thirc
thi nghiém dao dong tir 120 dén 350 mg
NOs/kg. Nhin chung, ham lugng nitrat
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trong cdy rau ma nim trong ngudng an toan
cho phép theo tiéu chuin cia Bo Nong
nghiép va Phat trién nong thén (2007). Tuy
nhién, cong thirc bon phan c6 sir dung phan
hitu co (CT HI va CT IV) ¢6 ham lugng
nitrat thip hon & mirc sai khac c6 y nghia so
véi cong thire st dung hoan toan phan hoa
hoc.

Ham lugng flavonoid trong 14 cay rau
ma c6 sy sai khac c6 y nghia giira cac cong
thirc. Cong thire III (st dung hoan toan phan
bon hitu co) cd6 ham luong flavonoid cao
nhét, dat 20,3 mg QE/g, theo sau d6 1a cong
thirc IV (két hop phan hitu co va phan vo
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co) dat 18,5 mg QE/g. Cong thirc st dung
hoan toan phan hoéa hoc (II) cho ham lugng
flavonoid thap nhéat (11,7 mg QE/g). Nhu
vay, phén hitu co da lam tang ham lugng
flavonoid trong cdy rau ma. Mot sd cac
nghién ctru ciing cho thiy ham lugng cac
hop chat thir cap tang khi sir dung phan hitu
co nhu nghién ctru cua Machado va cs.
(2020) trén cay cai bo x6i va Omar va cs.
(2012) trén ciy sin. Machado va cs. (2020)
da két luan rang cac cong thirc bon phan hiru
co voi ham lugng dam thap hon cic cong
thirc v0 co da lam tang ham lugng phenolic
trong cay cai bo xo6i tur 56 1&€n 74,6 mg
gallic/100 gam khdi lwong tuoi. Omar va cs.

(2012) khing dinh ring boén phan hitu co
tang ham luong flavonoid trong cu sin 1én
38% so v&i bon phan héa hoc. Theo Sousa
va cs. (2008), phan hitu co lam gia tang ham
lugng flavonoid thong qua su thiic day con
duong chuyén hoéa shikimate trong ciy
trong. Ngoai ra, mot sd nghién ciru ciing cho
thdy viéc sir dung phan hitu co c¢6 thé lam
gia ting mot s bénh hai va con tring gay
hai trén cdy trong 1am cho cay trong kich
hoat co ché tu bao vé. Mot trong nhiing co
ché d6 13 ting ham luong flavonoid trong
ciy lén dé ting su d& khang va hoat tinh
chdng oxi hoa chdng lai nhimg tac nhan giy
hai cho cay (Chowdhary va cs., 2021).

Bing 4. Anh huong cta cac cong thirc bon phan khac nhau dén ty 18 vat chit kho,
ham lugng nitrat va ham lugng flavonoid tong so trong cay rau ma

Ty 1é vat chét

Ham luong nitrat

Ham lugng flavonoid

Cong thie Kho (%) (mg/kg) (mgtgnEg,; gscl):) W)
| (Ddi ching) 26,3b 3d 13,5¢
I 39,8a 350a 11,7d
I 38,9a 100c 20,3a
v 40,5a 120b 18,5b

*Cdc chit cdi sa{ khac nhau o cung mot cot thé hién sy ;ai khac co y nghia vé mat
thong ké p<0,05 (QE: quercetin, DW: khoi luwong kho)

4. KET LUAN

Céac cong thure bon phan cho cay rau
mé trong thi nghiém déu cai thién cac tinh
chit héa hoc cia dat, lam ting sinh truong,
nang sudt va chat lugng cdy rau ma. Trong
d6, bon phan cho cay rau ma véi lidu luong
5 tan phén hitu co vi sinh + 75 kg N + 25 kg
P,Os+ 25 kg K20 cho sinh trudng, ning suét
va cac chi tiéu chat luong cao nhat. Ning
suét thuc thu dat 22,7 tan/ha, hi€u qua kinh
té thu duogc 136,3 triéu dong, ty 1¢ vat chat
kho dat 40,5%, ham lugng nitrat 120 mg/kg
va ham luong flavonoid tong sé dat 18,5 mg
QE/g. Bén phan hitu co véi liéu luong 10
tan phan hitu co vi sinh/ha cho nang suat dat
17,9 tin/ha va hiéu qua kinh té dat 98,1
triéu/ha, thdp hon cong thirc c6 bon phan
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héa hoc nhung lai cho ham lugng flavonoid
cao nhit (20,3 mg QE/g DW) va ham lugng
nitrat thdp nhét trong cic cong thirc (100
mg/kg). Nhu vdy, budc dau ching toi dé
xudt bon phan voi cong thirc 5 tan phéan hiru
co vi sinh + 75 kg N + 25 kg P,Os+ 25 kg
K,O cho cdy rau ma dé ting ning suat va
hiéu qua kinh té, dong thoi dam bao chat
luong cho cay rau ma.
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