KHOA HOC CONG NGHE

HIEU QUA CUA PHAN BORAX (Na.B,0,.10H.0) BOI VO1
CAY DUONG QUY NHAT BAN (Angelica acutiloba
Kitagawa) TRONG TREN DAT B0 BAZAN TiNH LAM BONG

Pham Anh Cudng!, Huynh Thanh Himng?

TOM TAT

Dé xac dinh duoc liéu luong bo thich hop bén cho cay duong quy trén dat dé bazan tai Lam Pong, hai thi
nghiém vé dnh hudng cda liéu lugng bo bén trén nén 250 kgN:125 kg P,O.: 200 kg K,O da duoc thuc hién.
Két qua cho thdy: (i) Khi bon bo & cac liéu luong 1,2; 2,4; 3,6 va 4,8 kgB/ha cho duong quy trén dat bazan
tré Don Duong déu c6 tac dung 1am ting dan su sinh trudng cda cay. (ii) Nang suat duong quy dat cao nhat
& nghiém thtc bén 4,8 kgB/ha 1a 7,12 tan/ha, tang tang 37,6% va ham luong ligustilide ciing dat cao nhat la
0,231%, tang 38,4% so voi doi ching khong bon. Két qua twong tur thu duoc doi voi thi nghiém trén dat bazan
¢6 & Di Linh, tuy nhién & luong boén vuot giéi han 4,8 kg B/ha, nang suét va ham luong ligustilide trong ré
cl clia cay bat dau c6 chiéu huéng giam. Khi bon tir 1,2 dén 3,6 kgB/ha cho cay duong quy da lam hiéu
suét phan borax tang tir 408; 475 va 478 kg duong quy/kgB, nhung khi bon dén 4,8 kgB/ha da lam cho hiéu
suat gidm xuong chi con 406 kg duong quy/kgB, tuy nhién loi nhuan thu duoc lai tang tir 80,7; 187,8; 283,3
va 321,1 trieu dong/ha so véi déi ching.

T khéa: Borax, bazan, duong quy (Angelica acutiloba Kitagawa), hiéu luc, ham lrong ligustilide, Lim

Pong.

1. BAT VAN BE

DPuong quy la mot trong nhing duoc liéu quy
duoc dung trong cac bai thuoc hoat huyét, ting
cuong mién dich cho co thé (Lé Kim Loan va ctv.,
1996; b6 Tat Loi, 2015) [6, 7]. Cay duong quy Nhat
Ban (Angelica acutiloba Kitagawa) thugc ho hoa tan
(Apiaceae), bd phan st dung lam thudc 1a ré ca
(Dugc dién Viet Nam IV, 2015) [4]. Trong ré cu c6
chtta nhiéu nhém hoat chit c6 tac dung duoc ly,
quan trong nhat 1a Z- ligustilide, chiém hon 50% trong
nhom tinh dau (Zhang, 2009; Phan Téng Son va ctv.,
1991) [23, 8].

Trong nhitng nam gan day, dwong quy duoc
trong nhiéu va thich nghi t6t & mot so tinh Tay
Nguyen (Vo Van Chi, 2012) [3]. Pat d6 bazan tinh
Lam Dong chiém ty l¢ dién tich kha lon va duoc cho
12 loai dat ddi ndi c6 nhiéu vu diém, tuy nhién bo (B)
va kém (Zn) dang la yéu t6 han ché dén nang suat
cay trong (Lé Hoang Kiét, 2001; Nguyén Van Bo va
ctv., 2017) [5, 1]. Theo cac nghién ctru cho thay bo va
kém trong dat canh tac co anh huéng lon dén viec
téng hop cac hoat chat thir c4p trong cay duong quy,
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trong d6 co ligustilide (Gu va ctv., 2014) [14]. Bo rat
can cho dinh sinh trudng, cho van chuyén glucid,
lam tang ham luong vitamin C va téng hop protein.
Bo con anh hudng dén hoat dong ctia mot s6 enzym,
lam ting tinh thdm cta mang té bao, thuc diy su van
chuyén duong, trao déi nudc va chit khoang.

Mit khac, duong quy thudc cay song tir diép rat
can bo cho sinh trudng va phat trién. Nhitng nghién
ctru vé bo do6i voi cay thudc néi chung con qua it.
Viec nghién cttu vé vai tro va tac dung cta bo déi voi
cay duong quy Nhat Ban (moét thao duoc quy) trén
dat do bazan Lam Déng 1a van dé can thiét, nhat 1a
khi Nha nudéc dang cé cha truong phat trién cay
duoc litu. Muc dich nghién ctu 1a xac dinh duoc
lwong bon bo phu hop dé nang cao nang suét va chat
luong duoc lieu duong quy tréng tai Lam Dong
thong qua hai thi nghiém dong ruéng dé danh gia su
anh huodng cta lugng bon bo dén sinh truedong, nang
suat va ham lwong ligustilide ctia cay duong quy
trong trén dat dé bazan moéi va dat bazan ¢4 tai huyén
Don Duong va huyén Di Linh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu va diéu kién thi nghiém

* Cay va hat giong duong quy Nhat Ban duoc
cung cap tir Tram Nghién ctru trong cay thudc Sa Pa,
thi xa Sa Pa, tinh Lao Cai.

* Phan bén st dung trong thi nghiém:
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- Phan da luong: Ure (46% N), DAP (18% N, 46%
P,0;), sunphat kali (50% K,0).

- Phan vi lwong: Borax (Na,B,0,.10H,0):11%B;
sunphat kém (ZnSO,.7H,0):22.5% Zn.

* Piéu kién thi nghiém: Khu dat thi nghiém nam
& khu vuc c6 do cao trén 1.000 m so voi muc nudc
bién, khi hau mat mé, nhiét do trung binh hing nam

20,6-23,2°C, thang 12, 1 va 2 c6 nhiét do trung binh
thap nhat trong nam, thang 5 c6 nhiét d6 trung binh
cao nhat, nhiét do 6n dinh qua cadc mua trong nam,
bién d6 nhiét dao dong gitta ngay va dém kha lon
khoang 10°C (Téng cuc Thong ke, 2017) [9] rat thich
hop cho viéc trong cay duong quy.

Bang 1. K&t qua phan tich dat truéc khi thi nghiém tai huyén Pon Duong va Di Linh

Chi tieu

phan tich Pon Duong Di Linh Chi tiéu phén tich DPon Duong | DiLinh

pH ¢ 4,81 425 Ca? (meq/100 g) 2,46 1,74

OM (%) 2,94 3,42 Mg 2 (meq/100 g) 1,43 0,95

N (%) 0,17 0,24 Zn (mg/kg dat) 1,67 1,57

P,0; (%) 0,21 0,13 B (mg/kg dat) 0,56 0,58

P,O; (mg/100 g) 8,47 7,76 Fe (meq/100 g dat) 8,92 5,43

K,0 (%) 0,29 0,11 Al (meq/100 g dat) 0,48 0,69

K,0 (mg/100 g) 10,23 10,16 CEC (meq/100 g dat) 14,42 12,89

(Két qua phan tich tai Phong phan tich Trung tim, Vién Thé nhuong Nong hoa)

2.2. Phuong phap nghién ctru

2.2.1. Phuong phap bo tri thi nghiém

Hai thi nghiém mot nhan t6 déu duoc bo tri theo
kiéu khoi day dd ngau nhién (RCBD), lap lai 3 lan.
Dién tich méi 6 12 18 m? (15 m x 1,2 m), hang cach
hang 30 cm, cay cach cay 25 cm, mat do cay 102.920
cay/ha. Nén phan thi nghiém (kg/ha): 250N
125P,0;: 200K,0 + 3Zn (dang sunphat kém)

- Thi nghiém I. Nghién cttu anh hudéng cuia
luong bén bo dén sinh trudng, ning suit va ham
luong ligustilide cta cay duong quy Nhat Ban trong
trén dat bazan tré, gom 5 cong thac thi nghiém:
CTBO: 0 kgB/ha (d/c); CTB1: 1,2 kgB/ha; CTB2: 2,4
kgB/ha; CTB3: 3,6 kgB/ha, CTB4: 4,8 kgB/ha,
tuong umg 1a 0; 10,9; 21,8; 32,7 va 43,6 kg borax/ha.

Thi nghiém duoc bo tri tai xa Tutra, huyén Pon
Duong, tinh Lam Déng, trong thang 8/2017, thu
hoach 8/2018.

- Thi nghiém 2 Nghién cttu anh hudéng cta
lugng bon bo dén sinh trudng, ning sudt va ham
luong ligustilide cta cay duong quy Nhat Ban trong
trén dat bazan c6 voi 4 cong thic liéu luong: CTBO: 0
kgB/ha (d/c); CTB1: 2,4 kgB/ha; CTB2: 4,8 kgB/ha
va CTB3: 7,2 kgB/ha, tuong tng 1a 0; 21,8; 43,6 va
65,5kg borax/ha.

Thi nghiém duwoc bo tri tai xa Tan Lam, huyén Di
Linh, tinh Lam Déng, trong thang 8/2018, thu hoach
10/2019.

22.2. Ky thudt trong, bon phan va cham soc thi
nghiém (tinh cho 1 ha)

- Cay giong duoc tuyén chon déng déu, dat bau
cay duoi mat dat 2-3 cm, hang cach hang 30 cm, cay
cach cay 25 cm, mat do cay 102.920 ciy/ha, sau khi
trong tuoi da 4m.

- Bén lot: 50 kg uré + 120 kg DAP + 25 kg
sunphat kali + 1/2 téng luwong B (theo timg cong thic
thi nghiém tuong tmg, Zn (phan bon nén) duoc bon
16t 1 1an khi trong.

- Bon thuc 1 (3 TST): 118 kg uré + 70 kg DAP +
45 kg sunphat kali (TST: thang sau trong).

- Bén thuc 2 (5 TST): 120 kg uré + 50 kg DAP+
80 kg sunphat kali +1/2 téng luwong B theo timg cong
thitc (sau khi 14y mau dat va cay).

- Bon thuc 3 (7 TST): 100 kg uré + 32 kg DAP +
120 kg sunphat kali.

- Bon thuc 4 (9 TST): 50 kg uré + 130 kg sunphat
kali.

Sau méi lan do dém va lay mau ci, mau dat phan
tich, tién hanh bén lugng phan trén theo hang, 14p
dat va tudi Am déu cho phan tan vao dat.

2.2.3. Cdc chi tiéu va phurong phap theo doi

- Cac chi tiéu sinh trudng: chiéu cao cay (cm),
duong kinh ct (cm), khoi luong ré ct tuoi (g/ct).

- Nang sudt ly thuyét (tdn/ha) va ning suat thuc
té (tin/ha).
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- Ham luong ligustilide (%) tinh trén mau duoc
lieu duong quy kho kiét, duoc phan tich theo phuong
phap sic ky 16ng hiéu nang cao (HPLC).

- Hiéu sudt cta phan borax (tinh theo B) = kg
duong quy ting thém/kgB boén ting thém so voi doi
ching.

2.2.4. Phuong phap xit Iy so'liéu

S6 lieu thi nghiém duoc téng hop bang phan
mém Excel, xtt Iy ANOVA va phan hang LSD bang
phan mém thong ké SAS 9.1. Tinh hé s6 twong quan
bang phan mém Stagraphic 18.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia luong bén bo dén sinh
truéng clia ciy duong quy

Khi bon tir 1,2 dén 4,8 kgB/ha cho duong quy da
lam chiéu cao cay, chiéu dai ré ct va duong kinh ca
ting dan theo luong bon & hau hét cac thoi diém theo
doi va dat cao nhat & luong bon 4,8 kgB/ha (Bang 2)
Bang 2. Anh huéng ciia lugng bén bo dén mot s6 chi

tiéu sinh trudng clia ciy dwong quy khi thu hoach
(12 TST) tai Pon Duong, nam 2018

Luong bén Chié}l cao Chi:é‘u gai Du’ong
(ke B/ha) cay ré cu kinh ct
(cm) (cm) (cm)
BO: 0 (d/c) 433 ¢ 254c | 431c
B1:1,2 47,0 be 27,7 bc 4,68 be
B2:2,4 51,1abc | 29,3 abc | 4,92 abc
B3:3,6 54,4 ab 31,3 ab 5,22 ab
B4:4,8 55,7 a 32,3a 5,40 a
CV (%); F tinh 8,7,4,13* | 8,2;4,07* |7,7; 3,96*

Ghi chu: Trong cung mot cot, cdc gid tri trung
binh co cung ky tw theo sau khdc biét khong co y
nghia thong ké. (*): khiac biét cé y nghia thong ké
0,01<P< 0,05.

Két qua thu duoc tuong tu nhu két luan cia
Choudhary va ctv. (2020) [11] khi st dung borax ¢
noéng do 0,5% phun cho cay ca rot (la cay lay ci cing
ho voéi cay duong quy) dat chiéu cao cay 35,40 cm &
60 NST (ngay sau trong) (tang 20,2% so véi d/c) va
46,99 cm & 75 NST (tang 24,4% so voi d/c).

Trén dat bazan nghéo bo (Bang 2) khi duoc
cung cap bo ngay tir khi trong da tao thuan loi cho
qua trinh sinh trudéng ctia cay, nhat 1a doi voi su phat
trién cta bo ré.

biéu nay da duoc Pham Anh Cuong va Huynh
Thanh Hung (2020) [2] chitng minh B va Zn 1a hai
nguyén t0 vi lwong c6 anh hudng thuc ddy sinh
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trudng va gia ting nang suat, ham luong ligustilide
trong ré ct cta cay duong quy Nhat Ban thong qua
mot thi nghiém dong ruong tir thang 7/2016 dén
thang 8/2017 tai xa Tutra, huyén Pon Duong, tinh
Lam Déng.

Cac nghién cuu trén thé gioi ciing da két luan bo
thic ddy su phat trién cia ré do bo co vai tro quan
trong doi voi sy phan chia va kéo dai té bao ré
(Gupta, 2007 [15]; Shaaban (2010) [20]; Gupta va ctv.
(2008) [16]; Shireen va ctv. (2018) [21]; Dell va
Huang (1997) [13]). Diéu nay c6 thé do bo c6 lién
quan dén qua trinh biét hoa va ting truéng ctia mo
(Rejano va ctv., 2011) [19]. Tit nhimg chic nang
quan trong dé cho thdy khi bo dugc bon sém da co
tac dung lam tang chiéu cao cay, chiéu dai ré ct va
duong kinh ct cta cay duong quy moét cach ro rét va
lam co sé cho viéc ting ning suat ré cl sau nay.

3.2. Anh huéng ciia luong bén bo dén ning sust
va chét luong ciia dwong quy
Bang 3. Anh hudng ciia Iuong bén bo dén ning sudt

va chét luong ciia ré cli duong quy trong trén dat
bazan tré huyén Pon Duong, nam 2018

B v Ham Ham
, Nang suat
Luong bon thuc thu luong lui(,mg
(kg B/ha) ( tan /ha) ligustilide | chat kho
%) (%)
B0:0 (d/c) |5,17¢ 0,167c |20,53 ¢
B1:1,2 5,66 bc 0,187 bc  |21,20bc
B2:2,4 6,31abc  0,212ab |22,20 abc
B3:3,6 6,89 ab 0,227a  |22,90 ab
B4:4,8 712 a 0,231 a 23,93 a
CV (%); F tinh [8.4; 7,51** |9.2: 6,26* |4,7; 4,38*

Ghi chu: Trong cung mot cot, cdc gid tri trung
binh co cung ky tw theo sau khac biét khong co y
nghia thong ké. (*): khic biét ¢ y nghia thong ké
0,01<P < 0,05. (**): khdc biét rat co ¥ nghia thong ké
P<001

Khi bon bo theo cac luong bon tir 1,2 dén 4,8
kgB/ha cho cay duwong quy da lam tang dan ham
luong chat kho, ham luong ligustilide va nang suat ré
ct. Két qua cua thi nghiém nay ciing giéng nhu két
qua nghién cttu vé bo ctia Sulnata va ctv. (2015) [22]
khi st dung 5 muc bo la 0; 0,5; 0,75, 1 va 1,25 kg
B/ha bén cho cay ca rot. Nang suat duoc tang theo
luong bén lan luot 1a 36,17; 37,89; 38,46; 41,33 va
42,62 tan/ha, ting cao nhat so ddi chimg khong bon
14 17,8%.
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Bo c6 vai tro trong viéc ¢6 dinh nito (N, va déng
hoa nitrat, ting cuong cung cidp dam cho cay, thuc
d4y tang truong hon so véi cay khong dugc bon hay
bén it bo (Cristobal va ctv., 2008) [12].

MG6i quan hé gitra lwong bo bén vao dat va ham
luong ligustilide trong ré ca duong quy dugc thé
hién & phuong trinh héi quy 3.1 nhu sau:

Ham luong ligustilide (%) = 1/(6,0766 — 0,81948
* JLwong bén B) 3.1)

R? = 74,54%, gia tri P, pun< 0,01; gid tri Ppgcorric
=0,8245 > 0,05 cho thay phuong trinh héi quy trén
phu hop dé giai thich 74,54% bién thien ham luong
ligustilide trong ré ct duwong quy phu thudc vao
luong B bon vao dat.

Bo con c6 tac dung lam giam thiét hai do Bo
stress oxy hoa giy ra (Pfeffer va ctv. (1998);
Kobayashi va ctv. (2004)[18; 17]; trén dat bazan, bo
c6 thé da han ché tac hai do ham lwong AP* va Mn?
cao gay ra va tir d6 da thuc ddy su phat trién cta ré
(Rejano va ctv., 2011) [19].

Mait khac ham luong ligustilide va ham luong
chat kho trong ré ci dwong quy c6 mdi twong quan
kha chat theo phuong trinh héi quy 3.2 nhu sau:

Ham luong ligustilide %) = 1/(-4,38751 +
204,84/ham luong chat kho) (3.2)

= 81,13% c6 thé giai thich 81,13% ham luong
ligustilide phu thudc vao ham luong chat kho trong
ré cu duong quy.

Keét qua trén phu hop véi két luan cia Pham Vin
Y (2000) [10] cho ring ham luong chat kho trong ré
ct duong quy duoc tich liy ting dan theo thoi gian
sinh trudng sinh duong va ting theo ning suat sinh
hoc. Do vay khi ham luong chat kho duoc tich liy
nhiéu trong ciy ciing c6 nghia la ham luong
ligustilide trong ré ct du’(mg quy du’oc tang lén Diéu
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céac hop chat hiru co trong ré ct duong quy trong dé
co ligustilide.

Tuy nhién khi bén bo tir 2,4 dén 4,8 kgB/ha,
nang suat co hoc c6 xu huéng ting cham dan khi
luong bon ting 1én (Hinh 1a).

Dé khing dinh duoc luong bo bén toi wu cho cay
duong quy tai Lam Dong, nghién cttu vé anh huéng
luong bon bo dén cay duwong quy trong trén dat
bazan c6 voi 4 cong thiec liéu luong bon 1a 0; 2,4; 4,8
va 7,2 kg B/ha, trén nén NPK+3Zn ciing duoc thuc
hién. Két qua duoc trinh bay & bang 4.

Bang 4. Anh huéng ciia lugng bén bo bén dén ning
suat va chat luong ré cit duong quy trén dat bazan cd
huyén Di Linh, nam 2019

_ . Ham Ham
, Nang suat
Luong bon thuce thu luong luj(,mg
(kg B/ha) ( té{h /ha) ligustilide | chat kho
(%) (%)
B0:0 (@/c) (5,17 b 0,167 b 20,63 b
Bl:24 6,33 ab 0,194ab 22,30 ab
B2:4,8 7,27 a 0,223 a 23,43 a
B3:7,2 717 a 0,217 a 23,43 a
CV (%); F tinh |9,8; 7,05* |8,8;6,18* |3,8; 7,17*

Ghi chu: Trong cung mot cot, cdc gid tri trung
binh co cung ky trr theo sau khic biét khong co y
nghia thong ké. (*): khic biét cé y nghia thong ké
0,01<P<0,05.

Két qua & bang 4 cho thay khi boén tir 2,4 dén 4,8
kg B/ha van lam ting niang suit ré ci duong quy,
nhung khi tang luong boén dén 7,2 kg B/ha da lam
cho ning suit c6 phan gidm nhe (Hinh 1b). Diéu nay
chting to trong diéu kién thi nghiém, niang suit ré ctt
duong quy t6i da dat duwoc & luwong bon 1a 4,8 kg
B/ha.

Ning sudt thuc thu duong
10.00quy theo lwgng bén B

(tdn/ha)-b

=5.00 I I I
=

&

£0.00

24B 48B 7,2B
Lu'qng bén (kgB/ha)

Hinh 1. Nang sudt ré cti deong quy trén dit bazan tré (a) va trén dat bazan cé (b)
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3.3. Hieu suat phan borax ddi véi cay duong quy
tai Pon Duong, Lam Déng

Hiéu qua ctia phan bén duoc biéu thi bang khoi
lwong san ph4dm tang thém do bén phan so véi khong
bén, cling duoc goi 1a hiéu luc phan bon. Hiéu suat
phan bon 1a s6 don vi san phdm thu hoach thém khi
bon thém mot don vi phan bén. Véi khai niém nay,
két qua hiéu luc va hiéu suat phan borax dugc trinh
bay trong bang 5.

Bang 5. Hiéu luc va hiéu suit phan borax d6i voi cay
duong quy trén dit bazan tré Pon Duong, nim 2018

Hiéu lyc caa | Hiéu suat
Nang borax phan borax
Luong bon |suatthuc| Ning (kg duong
(kgB/ha) thu suat quy/kg B)
(tdin/ha) | vuot %
(tAn/ha)
B0: 0 (@/c) 5,17 - - -
B1:1,2 566 | 049 |95 408
B2:24 6,31 1,14 (22,1 475
B3:3,6 6,89 1,72 33,3 478
B4:4,8 7,12 1,95 |37,7 406

Hiéu luc ctia phan borax duoc tinh bang s6 kg
duong quy ting lén trén 1 ha so voi doi ching. Khi
bon luong B tiang tir 1,2 dén 4,8 kgB/ha da 1am cho
nang suit duong quy tang tuan tu theo luong bén va
dat cao nhat 1a 7,12 tdn/ha & luong bén 4,8 kgB/ha.

Hiéu sudt ctia phan borax tang dan tir leong bén
1,2 dén 3,6 kgB/ha, tirong tng voi 408; 475 va 478 kg
duwong quy/kgB, tuy nhién khi bon ting lén dén 4,8
kgB/ha da lam hiéu suat phan bo gidm xudng chi
con 406 kg duwong quy/kgB.

Tt bang 5 va cach tinh tuong tu, hiéu suat phan
borax trén dat bazan c6 giam dan theo lwong bon tir
2,4; 4,8 va 7,2 kgB/ha la 486; 438 va 278 kg duong
quy/kgB.

3.4. Hiéu qua kinh t€ ctia viéc bén bo cho cay
duong quy

Téng thu duoc tinh bing ning sudt thuc thu
nhan vdi gia ban duong quy tai thoi diém thu hoach,
téng chi cho phan bén bo duogc tinh theo gia phan
phai mua tai thoi diém trong. Loi nhuan duoc tinh
bang téng thu trir chi phi phan bén (trieu déng/ha).
Két qua duoc thé hién trong bang 6.
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Bang 6. Hach to4n hiéu qué kinh t&€ cfia viéc bon bo
cho cay duong quy tai huyén Pon Duong, tinh Lam

bong
Bon vi tinh: trieu dong/ha)
Nang | | T
Luong bon | suat thuc | Tong Chl Loi | Loi nhuan
(kg B/ha) thu thu ¢ AO nhuan | tang/d/c
(tin/ha) phan
bo
B0: 0 (d/c) 5,17 853,1 - 853,1 -
B1:1,2 5,66 933,9 | 0,172 | 933,7 80,7
B2:24 6,31 1041,2| 0,345 | 1040,8 187,8
B3:3,6 6,89 [1136,9] 0,517 | 1136,3 283,3
B4:4,8 7,12 1174,8| 0,689 | 1174,1 321,1

Ghi chu: Gid phan borax: 15.800 d/kg; gid phan
sunphat kém: 23.000 d/kg; gid ban duong quy kho:
165.000/kg. Cédc chi phi sdn xudt khédc I nhuwr nhau.

4. KET LUAN

Boén bo voi liéu luong tir 1,2 dén 4,8 kgB/ha cho
cay duong quy da lam ting dan céac chi tiéu vé sinh
trudng cua cay, nang suat va ham luong ligustilide
trong ré ct duong quy, két qua c6 su khac biét ro so
voi doi chimg (cong thirc khong bon). Tuy nhién khi
liéu luong bén vuot mic 4,8 kg B/ha da lam cho
nang suat co xu huéng gidm xudng; twong tir nhu vay
vé mat chat luong.

Trong pham vi thi nghiém, luong bon 4,8 kg
B/ha cho cay duong quy Nhat Ban tai ving dat do
Bazan, tinh Lam DPéng 1a thich hop nhat, vira cho
nang suat cao, chat luong tot lai vira c6 hiéu qua kinh
té.

TAI LIEU THAM KHAO

1. Nguyén Van B, Truong Hong, Trinh Xuan
Héng, D6 Trung Binh, Vit Hong Trang va Tran Minh
Tién, 2017. Bén phan cho ca phé. Nha xuat ban Nong
nghiép, Ha No¢i 2017.

2. Pham Anh Cuong, Huynh Thanh Hung, 2020.
Anh huéng ctia vi luong bo (B) va kém (Zn) dén
nang suat ctt va ham luong ligustilide trong ct duong
quy Nhat Ban (Angelica acutiloba Kitagawa). Tap chi
Nong nghiép va Phat trién nong thon. (ISSN 1859-
4581) s6 381/2020. Trang 23-29.

3. Vo Van Chi, 2012. 7ir dién cdy thuoc Viét
Nam. Tap 1, Nha xuat ban Y hoc 2012.

47




KHOA HOC CONG NGHE

4. Dugc dién Viéet Nam IV, 2015. Xuat ban lan thi
tu. Nha xuat ban Y hoc, 2015.

5. Lé Hoang Kiet, 2001. Nghién ciru cac yéu t6
han ché nang suat trén dat do va dat xam Dong Nam
bo. Ludn 4n tién sy nong nghiép. Vien Khoa hoc Ky
thuat Nong nghiép mién Nam.

6. Le Kim Loan va ctv, 1998. 7inh ddu l4 dirong
quy Nhat Bian (A acutiloba Kitagawa.) trong tai
Thanh Tri, Ha Noi.

7. D6 Tat Loi, 2015. Nhitng cay thudc va vi thuéc
Viét Nam. Xuat ban lan th 19. Nha xuat ban Hong
Duc, Ha Noi 2015.

8. Phan Téng Son, Lé Viét Hung, Nguyén Vin
Dbau, 1991. Khao sat thanh phan hoa hoc tinh dau
duong quy (Angelica sinensis Oliv., Umbelliferae),
Tap chi Duoc hoc, 1991, T. 31,S6 1, tr. 89 va 15, Ha
Noi.

9. Téng cuc Thong ke, 2017. Nha xuat ban
Thong ke.

10. Pham Van Y, 2000. Nghién cttu chon loc va
xay dung quy trinh san xudt giong duong quy
(Angelica Acutiloba Kit). Ludn 4n tién sy nong
nghiép. Vien Khoa hoc Ky thuat Nong nghiép Viét
Nam, Ha No6i 2000.

11. Choudhary G., Garhwal D O., Yadav S,
Netwal M. and Devi S., 2020. Effect of potassium and
micronutrients on growth and quality of carrot
(Daucus carota L.). International Journal of Chemical
Studies, 8(5): 1967-1969.

12. Cristobal J. J. C., Rexach J. and Fontes A. G.,
2008. Boron in Plants: Deficiency and Toxicity.
Journal of Integrative Plant Biology 2008, 50 (10):
1247-1255.

13. DellB and Huang L., 1997. Physiological
response of plants to low boron. Plant and
Soilvolume 193, pages103-120.

14. Gu Z., Wang Y., Sun Y. and Ding J., 2014.
Correlation between mineral elements in soil and
quality of Angelica sinensis./ournal of International
Pharmaceutical Research, 2014 (4):483-489.

15. Gupta U. C., 2007. Boron. In Handbook
ofPlantNutrition. (Eds. A. V. Barker and Pilbeam D.

J). Taylor & Francis Group, Boca Raton London New
York, 2007.

16. Gupta U. C.,, Kening W. U. and Siyuan L.,
2008. Micronutrients in Soils, Crops, and Livestock.
FEarth Science Frontiers, 2008, 15(5): 110-125.

Kobayashi M., Mutoh T. and Matoh T., 2004.
Boron nutrition of cultured tobacco by-2 cells. IV.

Genes induced under low boron supply. J Exp Bot
55:1441-1443.

17. Pfeffer H., Dannel F. and Romheld V., 1998.
Are there connections between phenol metabolism,
ascorbate metabolism and membrane integrity in
leaves of boron - deficient sunflower plants? Physiol
Plant 104:479-485.

18. Rejano E. M., Cristobal J. J. C., Rodriguez M.
B H., Rexach J., Gochicoa M. T. N. and Fontes A. G,
2011. Auxin and ethylene are involved in the
responses of root system architecture to low boron
supply in Arabidopsis seedlings. Physiol Plantarum
142:170-180.

19. Shaaban M. M., 2010. Role of boron in plant
nutrition and human health. America journal of plant
physiology 5 (5): 224-240.

20. Shireen F., Nawaz MA., Chen C., Zhang O.,
Zheng Z., Sohail H., Sun J., Cao H., Huang Y. and Bie
Z., 2018. Boron: Functions and Approaches to
Enhance Its Availability in Plants for Sustainable
Agriculture. International Journal of Molecular
Sciences,19 :1-20.

21. Sultana S., Muhmood A., Shah S. S. H,,
Saleem I., Niaz A., Ahmed Z. A. and Wakeel A., 2015.
Boron Uptake, Yield and Quality of Carrot (Daucus
carota L) Response to BoronApplication.
International Journal of Plant & Soil Science 8 (5): 1-
5, 2015; www.sciencedomain.org.

22. Zhang L., Du J R., Wang J., Yu D K., Chem
YS., He Y. and Waang CY., 2009. Zligustilide
extracted from radix Angelica sinensis decreased
platelet aggregation induce by ADP ex vivo and
Arterio-venuos shunt thrombosit in vivo in rates. 7he
pharmaceutical soiciety of Japan. Yakugaku Zasshi
129 (7) 855-859.

48 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 8/2021



KHOA HOC CONG NGHE

EFFICIENCY OF BORAX FERTILIZER (Na,B,0,.10H,0) FOR THE Angelica acutiloba Kitagawa
GROWN ON THE FERRALSOLS IN LAM DONG PROVINCE

Pham Anh Cuong, Huynh Thanh Hung

Summary

In order to determine the appropriate dose of boron to Angelica acutiloba Kitagawa on the ferralsols in Lam
Dong, two experiments on the effect of fertilizer dose on the base of 250 kgN:125 kg P,0;:200 kg K,0O) were
carried out. The results showed that: (i) When applying boron at dosages of 1.2; 2.4; 3.6 and 4.8 kgB/ha for
Angelica acutiloba Kitagawa on Don Duong new ferralsols have the effect of gradually increasing the
growth of plants. (ii) The highest yield of Angelica acutiloba Kitagawa in the treatment with 4.8 kgB/ha was
7.12 tons/ha, an increase of 37.6% compared to the control without fertilizing and the ligustilide content was
also the highest at 0.231%, an increase 38.4% compared to the control without fertilization. Similar results
were obtained for the experiment on old ferralsols in Di Linh, however, at the limit dose of 4.8 kg B/ha of
fertilizer application, the yield and ligustilide content in the tuberous roots of the plants began to decrease.
When applying from 1.2 to 3.6 kgB/ha for Angelica acutiloba Kitagawa, the efficiency of using borax
increased from 408; 475 and 478 kg of tuberous roots/kgB, but when applied to 4.8 kgB/ha, the
performance of boron fertilizer decreased to only 406 kg of tuberous roots/kgB, however the profit
obtained compared to the control increased from 80.7; 187.8; 283.3 and 321.1 million VND/ha.

Keywords: Angelica acutiloba, borron, effect, ferrasols, ligustilide, Lam Dong.
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