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Effect of planting density and fertilizer doses on growth, development
and yield of soybeans DT51 intercropping with pomelo in Viet Yen, Bac Giang
Hoang Thi Mai, Nguyen Van Vuong,
Duong Van Quan, Tran Thi Truong
Abstract

Study on the effect of planting density and fertilizer dose on growth, development and yield of soybean variety DT51
intercropped with pomelo was carried out in the spring crop of 2020 in Viet Yen, Bac Giang province. Experiments
consisted of 3 densities 20, 30 and 40 plants/m? and 3 fertilizer doses based on background fertilizer dose of 1 ton Song
Gianh microbial organic fertilizer + 300 kg lime powder/ha (P1: background fertilizer dose + 10 kg N + 20 kg P,O, +
20 kg K,O (control); P2: background fertilizer dose + 20 kg N + 40 kg P,O, + 40 kg K,O; P3: background fertilizer
dose + 30 kg N + 60 kg P,O, + 60 kg K,O). The experiments were arranged in split plot design with planting density
as a whole plot and fertilizer as a subplot and 3 replications. The results showed that when increasing planting density
and fertilizer dose; plant height, number of primary branches, leaf area index, number of effective nodules and yield
increased. The highest real yield was obtained when applying density of 40 plants/m? combined with fertilizer dose of
background fertilizer + 30 kg N + 60 kg PO, + 60 kg K O and net profit reached 42.01 million VND/ha/crop. Besides,
economic efficiency reached the highest with value cost ratio of 9.23 when intercropping by the formula M3P1
(density: 40 plants/m?, fertilizer: fertilizer: fertilizer background + 10 kg N + 20 kg P,O, + 20 kg K,O).
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NANG SUAT CAY HOAC HUONG (Pogostemon cablin)
TAI THANH TRI - HA NOI
Nguyén Xuén Nam', Trdn Van Loc',
Nguyén Thi Thay', Nguyén Van Khiém!
TOM TAT
Nghién ctiu nhdm danh gid anh hudng ctia mét d6 va mic bon dam dén sinh trudng va nang sudt dugc liéu cay
hoac huong tai Thanh Tri, Ha N¢i. Thi nghiém dugc tién hanh ngoai dong rudng va b tri theo kiéu chia 6 16n, 6
nho (split-plot) v6i 3 1an nhic lai. Nhén t6 6 chinh 1a phan dam v6i 5 muic: P1: 80 kg N; P2: 120 kg N; P3: 160 kg N;
P4: 200 kg N; P5: 240 kg N, trén nén 540 kg supe lan (16% P,0,) + 50 kg kaliclorua (60% K,O). Nhan t6 phu la
mat d6 trong véi 3 miic: khodng cach 40 x 50 cm, méat d 35.000 cay/ha (M1); khoang cach 50 x 50 cm, mét do
28.000 cay/ha (M2); Khoang cach 60 x 50 cm mét do 23.333 cay/ha (M3). Két qua nghién ctiu cho théy, khi dong
thoi ting muic bon dam tii P1 1én P4 va giam mat d¢ trong tit M1 xuéng M3 tuy lam gidm chiéu cao cy, nhung
déu lam ting s6 canh cép 1, s6 canh cép 2, duong kinh tan, chi s6 dién tich 14, khéi lugng chét kho va ning sudt
thén 14 hodc huong. Tuy nhién, khi ting mitc bon dam tt P3 1én P4, cic chi tiéu sinh trudng ting nhung sai khéc
khong c6 y nghia & do tin cay 95%. Khi trong & mat do M2 két hgp miic bon dam P4 cho nang sudt thuc thu dat
cao nhit (8,25 tdn kho/ha) va ham lugng tinh dau (4,2%) dat so véi quy dinh trong Dugc dién Viét Nam V (ham
lugng tinh dau khong thap hon 3%).
T khéa: Hodc huong (Pogostemon cablin (Blanco) Benth.), mat d6 trong, nang suét, ham lugng tinh dau

'Vién Dugc liéu
* Tac gia chinh: E-mail: namnguyentndl@gmail.com
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I. PAT VAN PE

Hoac huong (Pogostemon cablin (Blanco)
Benth.), 1a loai cay dugc liéu c6 gia tri kinh té va gia
tri y dugc cao, c6 mat trong nhiéu bai thudc y hoc
c6 truyén tai Viét Nam va trén Thé gidi. Cay hoac
huong la mot trong s6 it loai ma tinh d4u lai chia
cac hgp chit dinh huong. Dy 1a ngudn nguyén liéu
khong thé thiéu dugc trong linh vic huong phidm va
my phdm. L4 hodc huong kho ciing dugc phat hién
¢6 dic tinh dudi con trung. Do d6, chung dugc st
dung d€ lam thom va bao vé quan 4o, dac biét 1a do
len khoi bi con trung pha hoai (Saha et al., 2014). Véi
diéu kién sinh thai phtt hgp véi khi hau nhiét déi,
hodc huong phit trién t6t ¢ diéu kién nhiét d6 cao
nhung it chiu dugc chiéu sang truc tiép, thich hgp
v6i nén nhiét do ly tudng la 22 - 28°C. Cay ua 4m,
nhung khong chiu tng, phtt hgp véi loai dat tét, giau
dinh dudng, téi x8p, dat phu sa, cat pha sét, nhiéu
mun v6i do pH 1a 6 - 7. Thai gian sinh trudng, ndng
sudt va ham lugng hoat chit ctia cay hodc huong c6
lién quan chit ché dén cac yéu t6 ngoai canh (nhiét
do, d6 dm, lugng mua, anh sang) va ché do dinh
dudng (Singh and Guleria, 2012).

Hién nay, cac nghién ctiu tai Viét Nam mdi chi
dau tu chu trong vao tac dung chiia bénh, hoa hoc,
dugc hoc ... ma it c6 cong trinh nao danh gid anh
hudng cta cac bién phap ky thuat dén sinh trudng
phaét trién ning sudt va chét lugng dugc liéu hodc
huong. Tuy nhién, dé€ phat trién toan dién cay
thuoéc quy can phai nghién ctiu hoan thién quy
trinh ky thuét trong. Dac biét 1a cac bién phap ky
thuat tham canh nang cao nang suat va chat lugng
dugc liéu hodc huong. Ngoai viéc nghién ctiu chon
giéng t6t can phai quan tdm dén cic nghién ctiu
ky thuit nhu mtic phan bon, mat d¢ trong, thoi vu
trong... nham phat huy t8i da tiém nang ning sudt
va chét lugng dugc liéu hodc huong, giup hiéu qua
kinh t€ cho ngudi san xuat

Tuy nhién, hién nay trén thi trudng doi héi can
nang sudt va chat lugng dugc liéu hodc huong dugc
nang cao hon. Nghién cttu nay dugc thuc hién nhdm
xac dinh mat d¢ trong va mtic bén dam phu hgp
dé ning cao ning sudt va chit lugng dugc liéu hoac
huong gép phén hoan thién quy trinh trong va cham
s6c cay hodc huong tai Thanh Tri, Ha Noi, Viét Nam.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

Cay giéng hodc huong - Pogostemon cablin
(Blanco) Benth. c6 ngudn goc tai lang dugc liéu
Nghia Trai, huyén Van Lam, tinh Hung Yén.

Phan dam (46% N), supe lan (16% P,O,), kali
clorua (60% K,O).

2.2. Phuong phap nghién ctu
2.2.1. Bé tri thi nghiém

- Thi nghiém 2 nhén t6 dugc bo tri theo ki€u 6
16n 6 nho (split-plot) v6i 3 1an nhic lai. Nhén td
mét d6 dugc bo tri vao 6 16n, nhan t6 phan bon
dugc bé tri vao 6 nho.

+ Nhan t6 chinh 1a mtc phan boén véi 5 muc:
P1: 80 kg N; P2: 120 kg N; P3: 160 kg N; P4: 200 kg
N; P5: 240 kg N.

Nén phan bén/ha: 4 tdn phan hiiu co vi sinh
Song Gianh c6 d6 4m 30%, ham lugng: Hiiu co vi
sinh: 15%; P,O.hh: 1,5%; acid humic: 2,5%; Trung
lugng: Ca, Mg, S; Cac ching vi sinh vét hiiu ich:
3 x 106 CFU/g dung d¢€ thay thé phan chudng +
540 kg phan supe lan (16% P,O,) + phéan 50 kg
kaliclorua (60% K,O). Bén 16t 4 tén phan hiiu co vi
sinh + 86,4 kg PO, tron déu rai lén mat dt trudc
khi 1én luéng. Bén thuc dinh ky 45 - 50 ngay/lan,
boén trude khi thu hoach thén 14 it nhéit 15 ngay va
sau khi thu hoach than 14 3-5 ngay. Lugng bon 34
kg N + 4,5 kg K 0/ha.

+ Nhan t6 phu la mat d6 v6i 3 mic: M1: Mat
do trong: 35.000 cay/ha, khoang cach 40 x 50 cm;
M2: Mat do trong: 28.000 cay/ha, khoang cach
50 x 50 cm; M3: Mat do trong: 23.333 cay/ha,
khoang cach 60 x 50 cm.

- Mdi 6 16n dugc chialam 5 6 nho tuong ting véi
5 mtc dam bon khac nhau. Téng s6 6 thi nghiém la
45 6, dién tich 6 thi nghiém nhola 10 m? (5 m x 2 m),
dién tich toan thi nghiém la 450 m* khong ké ranh
va duong di.

2.2.2. Cdc chi tiéu theo doi

Thoi gian sinh trudng (ngay): Thoi gian tu trong
dén khi thu hoach than 14 Itia thi nhat.

Cac chi tiéu sinh trudng: Chiéu cao céy (cm), s6
canh cap I/cay (canh), s6 canh cap II/cay (canh);
duong kinh tan (cm) theo doéi tai thoi diém 30 ngay
sau trong.

- Chi s6 dién tich 14 (LAI): m?14/m? dat.
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Dung phuong phap can truc tiép. Cat I dan
déu trén tdim kinh 1 dm® Sau d6 can khoi lugng
1 dm? va can toan b¢ khdi lugng la tuoi roi tinh theo
cong thic:

P1 X s6 cay/m? dat
P2 x 100

Trong dé: P1 la khoi lugng toan bo ld tudi (g); P2 la
khoi lugng 1 dm? 1d tioi (g).

- Khoi lugng chat kho (sdy & nhiét do 60°C dén
khéi lugng khong déi).

LAl =

- Cac yéu t6 cdu thanh nang sudt: s6 lGa thu
hoach/ndm (lGa/ndm); ning sudt cd thé tuoi
(kg tuoi/céy); ning sudt ca thé kho (kg kho/cay);
ty 1é tuoi/kho.

- Nang sudt thuc thu va nang sudt ly thuyét (tan
kho/ha).

- Xac dinh ham lugng tinh dau téng s6 va ham
lugng Patchouli alcohol theo Dugc dién Viét Nam
V (BO Y té, 2018) tai Khoa Hoa phén tich - Tiéu
chuin thudc Vién Dugc liéu.

2.2.3. Phuong phap xdc dinh miic d6 sau bénh hagi

Phuong phap diéu tra phat hién séu, bénh hai
theo “Quy chudn ky thuéit qudc gia vé phuong phap
diéu tra phat hién dich hai cay trong” (QCVN 01-
38:2010).

Diéu tra siu, dong vat hai va bénh hai bing
phuong phap diéu tra truc tiép theo giai doan sinh
trudng cua cay

* Diéu tra phdt hién sau va dong vdt gay hai

Dung vgt: Piéu tra cac loai sau va dong vat hai
hoat dong bay nhay & tdng la trén cua cay trong.
Céch vot: Mbi diém vgt 3 vgt (mot 1an vot di va
1 14n vgt trd lai mdi tinh 1a 1 vot; miéng vot luon
vuong goc va sau xudng tan la khoang 1/3 miéng
vot; 14y than nguoi vt lam tdm quay vgt 180°. Sau
do6 dém s6 dich hai c6 trong vot.

Dung khay: D€ diéu tra cic loai dich hai phan
b6 & tdng la dudi cta ciy trong hodc trong tan la.
Moéi diém diéu tra 2 khay (tuy theo mat d¢ dich
hai); dit khay nghiéng mot goc 45° so v6i mat dat,
dung tay dap 2 dap vao phan tan la doi dién véi
miéng khay. Sau dé dém s6 dich hai cé trong khay.

Dung khung (dién tich khung 25 cm?*/ khung)
dé€ diéu tra dich hai cac loai cay trong ddy va vuon
uom. Dém cacloai dich hai c6 trong khung.
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H6 diéu tra d€ diéu tra sau va dong vat hai dudi
mat dat.

- Chi tiéu theo doi: Do bét gip (muc do phd
bién) OD (Occurrence Digree) dugc tinh theo
cong thc:

s6 diém (mau) bat gip déi tugng
X

= 100
téng s6 diém diéu tra
Cach danh gida muc do phd bién:
Ki hiéu Muic d6 phé bién Do thuong gap
+ R4t it phd bién <10%
++ It phé bién >10 - 25%
+++ Phé bién >25 - 50%
++H++ R4t phd bién >50%

* Diéu tra phdt hién bénh hai

- D€ xic dinh thanh phin bénh hai, tién hanh
quan sat cac triéu chung trén toan bo cay di€u tra
G céc dién tich san xuit. Phéat hién ra cac loai bénh
hai va thu thdp mau dua vé phong thi nghiém dé
phan loai, giam dinh.

* Chi tiéu theo doi

- Ty 1¢ bénh theo cong thiic:

S6 cay (bd phan cua cay) bi bénh

TLB (%) = x 100

T6ng s8 ciy (bd phan clia cay) diéu tra

- X4c dinh miic d6 phd bién ctia bénh theo
thang 4 cép sau:

+ : Rat it phd bién (< 10% ciy hodc 14 bi bénh)

++ : It phé bién (>10 - 25% cay hodc 14 bi bénh)

+++ : Phé bién (>25 - 50% céy hodc 1a bi bénh)

++++ : Rat phd bién (> 50% cay hodc 14 bi bénh)
2.2.4. Xui ly s liéu

S6 liéu thi nghiém dugc xt ly thdng ké bing
phdn mém IRRISTAT 5.0 dé€ phan tich ANOVA
nham xdc dinh anh hudng ctia muic dam bén, mét
do trong va sy tuong tac ctia ching dén cac chi tiéu
theo doi. Cac gid tri trung binh dugc so sanh tting
cap doi thong qua gia tri 5% LSD.
2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién ti thang 01 nam
2021 dén thang 11 nam 2021 tai Thanh Tri, Ha Noi.
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IIL. KET QUA VA THAO LUAN

3.1. Anh huéng ctia mat d¢ trong va miic bén
dam dén cac chi tiéu sinh truéng cua ciy hoac
huong tai Thanh Tri, Ha Noi

Thoi gian sinh truéng la dic tinh cua cac
loai/giong/dong nhung chiu anh hudng nhiéu theo
mua vu va cac bién phap ky thuat canh tac nhu béon
phan, li€u lugng phan bon, loai phan bén, mat do,
nudc tudi... Trong cing miic bén dam va thay déi

mat do trong khong anh huéng dén thai gian sinh
trudng cua cdy, trong khi d6 khi tang mitic bon dam
lam kéo dai thoi gian sinh trudng cta hodc huong
10 - 15 ngay (Bang 1). Cay hoac huong trong tai
Thanh Tri - Ha Noi, sau 150 - 165 ngay cho thu
hoach lita dau tién, sém hon so véi nghién ctu
ctia TrAn Huy Théi (1996), cay hodc huong trong
tai vung Dong bing song Hong cho thu hoach sau
180 ngay trong.

Bang 1. Anh hudng ctia mat do trong va miic dam bon dén sinh trudng ctia ciy hodc huong
tai thoi diém thu hoach

MP PB ng:li?lzflt(;gzg Chiéu cao cay Cz‘lnl‘l cip 1 Cz‘ml‘l cip2 Puong kinh tan
(ngay) (cm) (canh) (canh) (cm)
P1 165 66,30 16,43 45,40% 56,07¢
P2 163 70,93b 15,83% 49,50¢ 60,53¢
Ml P3 163 71,17° 18,00 54,330 68,60
P4 160 77,77 20,17% 57,50° 71,53
P5 160 79,23 18,03 56,93 69,03
P1 165 57,80¢ 15,17% 54,90 66,87°
P2 163 58,40° 16,307 55,63 72,50°
M2 P3 158 69,53 17,93< 57,60° 71,30°
P4 155 71,90 22,53% 62,20° 77,03
pP5 152 70,13 21,33b 61,00 78,23
P1 160 55,40° 15,57% 54,90 69,67
P2 158 56,67° 16,50 56,17" 70,17
M3 P3 156 64,57 21,43 60,33 76,53"
P4 153 66,63 22,60 62,27° 78,90°
P5 150 67,400 24,20 63,87° 79,53
M1 162 73,08 17,694 52,73 65,15°
M2 159 65,55 18,65 58,27 73,19
M3 155 62,13 20,060 59,51 74,96%
P1 163 59,83¢ 15,724 51,734 64,20
P2 161 62,000 16,21 53,774 67,73¢
P3 159 68,42° 19,12} 57,42 72,14°
P4 156 72,10° 21,77 60,66* 75,82
pP5 154 72,26 21,19® 60,60 75,60
LSDy, 45 iy 5,95 2,23 3,74 5,19
LSDy, 5 gy 2,54 2,11 2,99 2,69
LSD, 45 ip x pwy 4,23 3,65 4,01 4,23
CV (%) 9,3 10,3 8,1 7,5

Ghi chii: Cdc gid tri ¢6 chif cdi khdc nhau trong cung moét ¢t thi sai khdc c6 y nghia 6 do tin cdy 95%. Gid tri ala

gid tri l6n nhdt.
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Chiéu cao cay bi anh hudng r6 rét boi mat do
trong va muc bon dam, sy sai khic c6 y nghia
thong ké & do tin cdy 95%. Cu thé, khi ting mtic
bén dam va mét do trong day da lam tang chiéu
cao céy hodc huong. Chiéu cao cay thdp nhat tai
cong thiic M3P1 (55,40 cm), cao nhat tai cong thiic
MIP5 (79,23 cm), tdc do tang trudng chiéu cao cay
dat cao nhat tai giai doan 90 - 150 ngay sau trong.
Nghién ctiu cta Tran Huy Thai (1996), chiéu cao
cay hodc huong dat cao nhat 1a 80 cm.

S6 canh cdp 1 dao dong tui 15,17 - 24,20 canh/cay;
s6 canh cap 2 dao dong tu 45,40 - 63,87 canh/cay.
Khi ting mtic dam bén va giam mat do trong déu
lam tang s6 canh cép 1 va cdp 2 clia cdy hoac huong.
S6 canh cdp 3 c6 su tuong duong véi s6 canh cdp 1.

Chi so dién tich 14

(m2 li/m2 dﬁt)
6.00 - a
b
4.00
2.00
000 - ediamm ENEEEN B
Phan canh C2 Phattrién Thu hoach

thanla

MM1 M2 mM3

Hinh 1. Anh hudng riéng ré cia mat do trong
dén chi s6 dién tich 14

Anh huéng riéng ré ctia mat do tréng va miic
dam bon dén LAI cua cay hoac huong dugc thé
hién & hinh I; hinh 2 LAI ting dan tli 45 ngay dén
150 ngay sau trong va dat cao nhat & 150 ngay sau
trong ciing 1a giai doan thu hoach than la.

Mat do trong va muc bén dam khac nhau cé
anh hudéng dén LAI cla cay & cac giai doan theo
doi (p < 0,05). LAI tang khi ting mat do trong
cting nhu mtic dam boén, khi trong & mat do M1
luon cho LAI cao nhét (giai doan phan canh
cdp 2 dat 0,86 m* 1a/m? dit; giai doan phat trién
than 1a dat 3,18 m* la/m? dét; giai doan thu hoach dat
4,98 m’ 1a/m* dat) va thap nhat khi giam mat d¢ trong
xudng mtic thap nhat M3 (giai doan phéan canh cip 2 dat
0,64 m? 14/m? dét; giai doan phat trién than 14
dat 2,32 m* la/m* dat; giai doan thu hoach dat
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Két qua theo doi c6 su dong nhit véi nghién ctiu
cua Tran Huy Thai (1996).

Dbudng kinh tan cé su khac nhau gitia cac mat
do trong va miic dam bon. Khi ting mtic dam bon
va giam mét d¢ trong, duong kinh tan tang dat cao
nhdt tai cong thiic M3P5 (79,53 cm) va sai khac
khong c6 y nghia v6i cac cong thiic M3P4; M2P5;
M2P4. Duong kinh tan thdp nhat tai cong thiic
MI1P1 (56,07 cm) va khong c6 su sai khac véi cac
cong thuc M1P2; M2P1 & do tin cay p = 95%.

3.2. Anh huéng ctia mat do trong va mic bon
dam dén chi s6 dién tich la va khdi lugng chat
kho tich lity ctia cay hoiac huong

3.2.1. Anh huéng ciia mat do trong va miic bén
dam dén chi sé dién tich ld cia cdy hodc huong

Chi s6 dién tich 13 (m? 13/ m? dt)

5.00 b aba

4.00

3.00 p baasd
2.00

100 ~dcdbcab 2

Phan canh C2 Phat trién than Thu hoach Ira
la dau

4Pl MP2 mP3 MP4 LIPS

Hinh 2. Anh huéng riéng ré cia mic dam bon
dén chi s6 dién tich 14

3,53 m? 1a/m? dét). Tuong ty, khi bén phan & mtc
P1 cho LAI dat thap nhét (giai doan phan canh cap 2
dat 0,62 m? l4/m?* d4t; giai doan phét trién thin
la dat 2,48 m? la/m* dat; giai doan thu hoach dat
3,86 m? la/m* dat), P5 cho LAI dat cao nhat (giai
doan phéan canh cdp 2 dat 0,84 m? la/m?* dat; giai
doan phat trién than 14 dat 2,84 m?* la/m? dat; giai
doan thu hoach dat 4,38 m? la/m? dat) va khong
6 su sai khac véi muc bon P4. Khi ting mat do
trong va mic dam bon lam tang chi s6 dién tich la
ctia cay hodc huong. Tuong tu véi nghién ctiu clia
Nguyén B4 Hung (2020), khi ting mtc bon dam
lam tang chi s6 dién tich la cua cay ban chi lién, va
nghién ctu ctia D6 Thi Bé (2017), khi ting mat do
trong va mic dam bon lam tang chi s6 dién tich la
cua cay kim ngan.
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Bang 2. Anh hudng tuong tac gitta mat d¢ va mic dam bén
t6i chi s6 dién tich 14 (LAI) cha ciy hodc huong

Don vi: m? la/m? dat

MP PB Giai doan theo doi
Phén canh cdp 2 (45 NST) Phat trién than ld manh (120 NST) Thu hoach (150 NST)
P1 0,71¢ 2,99 4,66
P2 0,80 2,86° 4,59¢
M1 P3 0,86 3,12° 4,94°
P4 0,92 3,24 5,11°
P5 1,012 3,707 5,62*
P1 0,564 2,25¢ 3,51¢
P2 0,65 2,48% 3,79%
M2 P3 0,65 2,64 3,97
P4 0,74¢ 2,88b¢ 4,29b¢
P5 0,78 2,564 4,00¢
P1 0,594 2,19¢ 3,41¢
P2 0,58¢ 2,429 3,614
M3 P3 0,65 2,49% 3,67%
P4 0,67 2,23¢ 3,42¢
P5 0,74¢ 2,26¢ 3,53¢
LSD, 0,13 0,24 0,36
CV (%) 10,6 7,5 6,0

Ghi chi: Cdc gid tri ¢6 chit cdi khdc nhau trong cung mot ¢t thi sai khdc c6 y nghia 6 do tin cdy 95%. Gid tri ala

gid tri l6n nhdt.

Do c6 su anh hudng riéng ré ctia mat do trong
va muc dam bon dén LAI dan dén c6 su anh hudng
tuong tac gitia mat do trong va miic dam bén dén
LAI ctia cay hoac huong 6 d¢ tin cay 95%. Moi giai

Khéi hrong chit khé (g/cay)

200.00 b a @

180.00

160.00

140.00

120.00

100.00
80.00
60.00
40.00
20.00

Phancanh C2 Phattrién  Thu hoach
thanla

EM1 EM2 M3

Hinh 3. Anh hudng riéng ré clia mat do trong
dén khoi lugng chat kho tich lay

doan phat trién khdc nhau, chi s6 dién tich 14 cua
cay hodc huong c6 sy khac nhau c6 y nghia. Cao
nhat & cong thiic M1P4 va thdp nhat & cong thtic
M3P1.

Khéi hrgng chit khé (g/cay)

240.00 a
220.00

200.00 b
180.00 a

160.00 b €
140.00 d

120.00

100.00

80.00

40.00 aaaaa
ST [T

Phan canh C2 Phat trién than Thu hoach
la

MP1 MP2 MP3 MP4 WP5

Hinh 4. Anh huéng riéng ré cia mtic bén dam
dén khoi lugng chat kho tich lay
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3.2.2. Anh huéng ctia mét do trong va miic bén dam
dén khéi lugng chdt kho tich lity ciia cdy hodc huong

O ca 3 giai doan theo di, tuong tac gitta mat do
trong va muc bén dam khac nhau cé anh huoéng
ro rét dén kha nang tich lily chét kho cua cay hoac
huong & do tin cdy 95%. Cu thé, khi trong & mat
do cao (M1) két hgp véi ca 4 mtic phan bon déu
cho khéi lugng chat kho tich liy dugc cao nhit.

Khéi lugng chat kho dat cao nhat khi bén 6 mtic P4
két hop véi mat do trong day hop Iy M2 - cong thtic
M2P4 (phat trién canh cdp 2: 30,30 g/m? phét trién
than 14 manh: 171,93 g/m? thu hoach: 235,13 g/m?).
Tuy nhién, khong c6 su sai khac c6 y nghia 5% vé
khoéi lugng chat kho gitia cac cong thiic M2P4,
M2P5, M3P4, M3P5.

Bang 3. Anh hudng tuong tac cia mat d¢ trong va mtic dam bon dén khéi lugng chit kho cay hodc huong

Don vi: g/cdy

Giai doan theo doi
MbD PB - -
Phan canh cdp 2 (45 NST) | Phadt trién than ld manh (120 NST) Thu hoach (150 NST)
P1 27,90* 111,774 135,63¢
P2 30,10* 127,13 144,474
M1 P3 31,43* 131,47¢ 175,20¢
P4 31,43* 137,53 208,47°
P5 28,21* 139,14b¢ 202,60°
P1 30,83° 124,30¢ 136,104
P2 30,40° 139,87 147,00¢
M2 P3 32,04* 154,07 185,57b¢
P4 30,30° 171,93* 235,13°
P5 33,37¢ 149,93 223,922
P1 30,60° 136,50 142,99¢
P2 31,23* 153,40% 153,03%
M3 P3 30,13¢ 146,93 194,00
P4 31,24° 164,30° 232,62°
P5 31,74* 15347* 218,707
LSD,,, 6,89 189 24,8
CV (%) 13,0 10,9 7,9

Ghi chii: NST: Ngay sau trong; Cdc gid tri ¢ chit cdi khdc nhau trong cung mot cot thi sai khdc cé y nghia 6 dé tin

cdy 95%, a la gid tri [6n nhdt.

3.4. Anh huéng ciia mat d6 trong va miic dam bén
dén miic d¢ nhiém siu bénh hai ciia ciy hodc huong

Két qua bang 4 cho thdy, mat do trong va mtic
bén dam c6 anh hudng rat nho dén mic do nhiém
sau bénh hai ctia ciy hodc huong, ma cht yéu phu
thudc vao thoi tiét khi hdu tai thoi diém trong.
Hodac huong 1a dang cay than thao, v6i b 1a non
mém va pht mot 16p 1ong min la di€u kién thuin
lgi d€ thu hut cac loai sau an la nhu sdu khoang,
sau cuon 14 nho, nhén, rép sap. Thoi gian xuat hién
sau hai kéo dai su6t qua trinh sinh trudng cta cay,
va phat trién manh nhét vao giai doan mua mua tai
Thanh Tri - Ha N¢i (thang 7 - thang 8).
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Bénh héo rti do ndm Fusarium sp. gy ra xuit
hién khi cay dugc 45 - 150 ngay tudi, cay da phat
trién canh cip 2 dén khi phét trién toan dién than
14, gap diéu kién bat thuan vé thoi tiét nhu mua
nhiéu, kéo dai lién tuc 7 - 10 ngay, két hgp véi do
dm khong khi cao. Lam cay dé bi ndm bénh xadm
nhap lam héo than 1a va kho toan bo cay.

Tuy s6 lugng sau bénh hai tuong déi nhiéu, &
muic khong phé bién dén it phd bién, da dugc khic
phuc kip thaéi bang xt Iy cac loai thudc tri sdu sinh
hoc va khong gay anh hudng dén sinh trudéng ning
sudt cla cay.
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Bang 4. Anh hudng ctia mét d¢ trong va mtic phan bén dén miic d6 nhiém sau bénh hai cay hoic huong

Giai doan cdy con Giai doan phat trién than 14
Sdu xanh S?;:;:gn Nhén gié Rép sdp Rép sap Nhén gié Héo rii
(t:l?:ilf Muic | Muc | Muc | Muc | Mic | Muc | Mic | Muc | Mic | Muc | Muc | Muc | Muc | Miic
do do do do do do doé do do do do do do do
gdy | pho | giy | phé | gay | phé | gay | phé | gdy | phd | gdy | phd | gdy | pho
hai | bién | hai | bién | hai | bién | hai | bién | hai | bién | hai | bién | hai | bién
P1| 32 + 0 + 15,1 ++ 8,5 + 12,6 ++ 10,6 + 156 | ++
P2 | 3,5 + 0 + 13,5 ++ 9,9 + 11,2 ++ 8,2 + 3,5 ++
M1 | P3 0 - 3,8 + 12,8 | ++ 10,2 + 13,8 | ++ 5,8 + 0 -
P4 0 - 3,1 + 14,1 ++ 15,6 ++ 13,2 ++ 8,2 + 7,3 +
P5 0 - 3,1 + 14,1 ++ 17,5 ++ 132 | ++ 10,2 + 7,3 +
P1| 33 + 2,1 + 15,1 ++ 6,1 + 17,2 ++ 7,2 + 9,5 +
P2 | 3,6 + 32 + 13,5 | ++ 9,2 ++ 9,3 + 9,3 + 0 -
M2 | P3| 32 + 3,2 + 12,8 ++ 156 | ++ 8,3 + 7,3 + 12,7 | ++
P4 0 - 4.4 + 14,1 ++ 14,2 ++ 14,4 ++ 10,4 + 10,6 +
P5 0 - 4.4 + 14,1 ++ 16,7 ++ 14,4 ++ 12,4 ++ 10,6 +
P1| 29 + 4,9 + 15,1 ++ 8,2 + 7,0 + 6,8 + 9,6 +
P2 0 - 0 + 13,5 ++ 9,3 + 6,5 + 7,5 + 3,2 +
M3 | P3| 3,0 + 4,0 + 12,8 ++ 10,5 ++ 15,1 ++ 13,1 ++ 3,5 +
P4 | 3,0 + 4,0 + 14,1 | ++ 12,3 | ++ 17,6 | ++ | 16,6 | ++ 0 -
P5| 3,0 + 4,0 + 14,1 ++ 9,5 + 17,6 ++ 14,6 ++ 0 -

Ghi chii: -: Khéng bi bénh : Khong gap; + : <10% cdy bi bénh: Khong phé bién; ++: 11 - 25% cdy bi bénh: It phé bién;
+++: 26 - 50% cdy bi bénh: Phé bién; ++++ : > 50% cdy bi bénh: Rdt phd bién.

3.5. Anh hudng riéng ré ciia mic phin bén va
mit do trong dén cac yéu t6 ciu thanh ning suit
va nang suat hoiac huong

Kha néng sinh truéng than 1a va tich lily chat kho
khac nhau gitia cac cong thiic mat do trong va mic
bon dam c6 anh hudng truc tiép dén ning suét thuc
thu ctia cay hodc huong. Trong d6, thdp nhét 6 cong
thiic M1P1 (dat 1.894,4 gam/cdy) va cao nhit & cong
thiic M2P5 (dat 4.885,3 gam/cdy) khong co su sai
khac véi cac cong thiic M2P4; M3P4; M3P5 ¢ do tin
cdy 95%.

Nang sudt ca thé kho ctia hoac huong c6 sy anh
huéng ro rét béi mat do trong va miic dam bon.
Khi ting mtic dam bén tii P1 [én P4 déu lam ting
néang sudt ca thé kho, nhung tang lén mtc dam P5
lai lam ndng sudt cd thé kho giam. Khi bon nhiéu
dam, cay tich nhiéu nudc, than 14 ma mugt, phat
trién tét, nhung ty 1é tich nudc trong than 14 lai

cao, dan dén ty I¢ tuoi/kho cao. Khi ting miic dam
bon, ty 1é tuoi/kho ting, dat cao nhat 6 muc bén
P5 dat trung binh 6,14 (nghia la can 6,14 kg tuoi sé
dugc 1 kg kho) thap nhat & mic bén P1 dat trung
binh 5,78 (ct 5,78 kg tuoi dugc 1 kg kho). Tuong
tu nang sudt c4 thé tuoi, ning sudt ca thé kho ting
khi gidm mat do trong. Khi gidm mat d¢ trong tu
M1 xu6ng M3 lam nang suét tang tii 439,5 g/cay
1én 638,4 g/cay la khong c6 su sai khac gitta M2 va
M3 & do tin cay 95%.

NSLT, NSTT & cung mét do trong déu tang lén
khi mtic phan bén tang tii P1 dén P5 va déu dat cao
nhat & muc bon P4. NSLT tang thi NSTT sé tang,
NSLT dat cao nhat 6 muic bén P4 1 19,92 t4n kho/ha
va thdp nhat & cong thic P1 la 11,34 tdn kho/ha,
trong khi NSTT cao nhét ciing 6 mtc bon P4 dat
6,78 tdn kho/ha va thip nhat & muc bon P1 dat la
3,18 tan kho/ha.
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Su tuong tac gitia mat do trong va miic dam bon
c6 anh hudng dén cac yéu t6 ciu thanh ning sudt
va nang sudt ¢ do tin cay 95%. Nédng sudt thuc thu
thap nhat tai cong thic M1P1 (2,98 tin kho/ha),
khong c6 su sai khac so v6i cac cong thiic M2P1,

M3P1 & do tin cidy 95%; cao nhdt tai cong thic

Bang 5. Yéu t6 cdu thanh ning sufit va nang sudt hodc huong

M2P4 (8,25 tan kho/ha) va khong c6 su sai khac
c6 y nghia v6i cong thiic M2P5 (p < 0,5). Ndng suat
thuc thu tai cong thtic phan bon M2P4 cao gap
4 1an so vé6i nghién ctiu ctia Nguyén Bd Hoat va
Nguyén Huy Thuan (2005).

MDP |  PB th?l(;ll:: g | Nang sudt ca thé giailllgé’ir; Ty 1é tuci/ | Ning suét ly thuyét | Nang sudt thuc thu
(I a/ni.m ) tuoi (g/cay/nam) (g/ciy/nim) kho (tin kho/ha/nam) | (tAn kho/ha/nam)
P1 4 1894,4" 347,8¢ 5,46 12,17 2,98
p2 4 2101,48 380,5° 5,53 13,32 3,74¢
M1 P3 4 2324,88 419,8f 5,54 14,69 4,18
P4 4 3031,1¢ 508,9% 5,97 17,81 5,34¢d
P5 4 3207,0% 540,84 5,96 18,93 5,68°
P1 4 2456,8" 422,0¢ 5,82 11,82 3,47
p2 4 2639,9" 473,8¢ 5,58 13,27 3,99¢
M2 P3 4 3250,9% 565,04 5,83 15,82 5,054
P4 5 4859,9°* 810,5° 5,99 22,69 8,25
P5 5 4885,3* 787,7° 6,20 22,06 8,16
P1 4 2599,5¢ 429,6ef 6,06 10,02 3,08
P2 4 3338,8% 540,34 6,19 12,61 4,03
M3 P3 5 3631,8¢ 614,8° 5,97 14,35 4,76
P4 5 4830,4* 825,6° 5,86 19,26 6,74°
P5 5 4868,3* 781,6° 6,25 18,24 6,38
M1 2511,7¢ 439,5¢ 5,70 15,38 4,38%
M2 3618,5¢ 611,8° 5,88 17,13 5,78¢
M3 3853,8¢ 638,4° 6,07 14,90 5,007
P1 2316,98 399,8f 5,78 11,34 3,18
P2 2693,4¢ 464,8° 5,77 13,06 3,92¢
P3 3069,1¢ 533,24 5,78 14,95 4,66
P4 4240,5° 715,0° 5,94 19,92 6,78
P5 4320,2° 703,4° 6,14 19,74 6,74°
LSDy s aip) 54,60 43,65 - - 0,63
LSD, ,; 1) 130,06 61,71 - - 0,60
LSD, . o) 301,99 51,13 - - 0,41
CV (%) 6,2 6,2 - - 6,7

Ghi chui: Cdc gid tri c6 chii cdi khdc nhau trong cung mot cot thi sai khdc cé y nghia 6 do tin cdy 95%.
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3.6. Anh huéng ctia mat d¢ trong va mic dam
bon dén chit lugng dugc liéu hoic huong

Két qua bang 6 cho thdy, mat do trong anh
hudng khong dang ké dén ham lugng dugc liéu
hoédc huong. Tuy nhién, mtic phan bén khdc nhau
anh hudng dén ham lugng dugc liéu cta cay. Khi
tang muic phan bon tu P1 1én P5, ham lugng tinh
dau déu dat so v6i dugc dién Viét Nam V quy dinh
(ham lugng tinh dau tuyét déi trén 3,0%). Tuy
nhién, khi tang 1én mic dam 1én P5,1am ham lugng
tinh dau giam so v6i miic bon dam P3 va P4. Tuong

tu, ham lugng hoat chat chinh Patchouli alcohol
ciing giam khi taing mtc dam bén lén P5. Nang
sudt tinh dau dat cao nhit tai cong thiic M2P4 dat
346,5 kg tinh dau/ha/nam va thap nhat & cong thtic
M1P1 dat 134,2 kg tinh dau/ha/nam.

Nghién ctiu ctia Tran Huy Théi (1996), khi phan
tich dugc liéu hodc huong trong tai khu vic dong
bang séong Hong c6 ham lugng Patchouli alcohol
37,8 - 45,0% va ham lugng tinh d4u dat 3,2%, nang
sudt tinh ddu dat 70 - 80 kg tinh ddu/ha/nam thap
hon so véi két qua trong nghién ctiu nay.

Bang 6. Anh hudng ctia mét do trong va miic dam bon dén chit lugng dugc liéu hodc huong

CTTN Ham lugng tinh diu (%) Patchouli alcohol | Panh gid theo dugc | Ning S}lﬁt tinh dau
Dugc dién Viét Nam V (>3%) (%) dién ViétNamV | (kgddu/ha/nim)
P1 4,5 61,61 Dat 134,2
P2 4,3 60,43 Dat 160,9
M1 P3 4,0 61,24 Dat 167,0
P4 4,1 60,34 Dat 219,1
P5 3,9 59,83 Dat 221,5
P1 4,5 62,43 Dat 156,2
P2 4,4 61,44 Dat 175,4
M2 P3 4,5 60,82 Dat 2272
P4 4,2 61,32 Dat 346,5
P5 38 58,93 Dat 310,3
P1 4,2 60,64 Dat 129,2
P2 4,5 61,23 Dat 181,5
M3 P3 4,2 58,82 Dat 200,0
P4 4,3 59,28 Dat 289,9
P5 4,0 60,14 Dat 255,3

Ghi chii: Két qud tinh trén mdu kho tuyét doi.

IV.KET LUAN

Mat d¢ trong khong anh hudng dén chiéu cao
cay, s6 canh cép 1, cdp 2 nhung anh hudng dén chi
s0 dién tich 14, khoi lugng chat kho, cac yéu t6 cau
thanh nang sudt va nang sudt hoac huong. Khi tang
mat do trong tii 23.333 cay/ha lén 35.000 cay/ha
déu lam tang cac chi tiéu trén & do tin cay 95%.

Khi tang mtic dam boén tii 80 kg N 1én 240 kg N
(46%N) trén nén 540 kg supe lan (16% P,0O,) + 50 kg
kaliclorua (60% K,0), déu lam tang thoi gian sinh

trudng, chiéu cao céy, s6 canh cac cap, duong kinh
tan, chi s6 dién tich 14, khoi lugng chét kho tich
lity, cac yéu t6 ciu thanh ndng sudt va nang suat
ctia ciy hodc huong. O tit ca cac chi tiéu néu trén
déu khong nhan thdy sy sai khac gitia mtc bon
200 kg N (P4) va mtic bon 240 kg N (P5) & do tin
cay 95%.

Mtic phan bén va mét do trong khac nhau cé
anh hudéng dén chiéu cao céy, chi s6 dién tich I3,
khéi lugng chat kho, yéu té cdu thanh nang sudt
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va nang sudt cay hodc huong dan dén anh hudng
tuong tac gitia hai yéu t6 dén cac chi tiéu nay 6 do
tin cdy 95%. Dé€ tiét kiém céy giong, lugng phan
bén phu hgp cho nédng suét, ham lugng dugc liéu
dat cao nhit, cay hodc huong nén dugc trong & mat
do trong 28.000 cay/ha (M2) két hgp véi muic bon
phan 200 kg N (P4).
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Effects of planting density and nitrogen fertilizer dose on growth, yield
of patchouli (Pogostemon cablin) in Thanh tri, Ha Noi
Nguyen Xuan Nam, Tran Van Loc,
Nguyen Thi Thuy, Nguyen Van Khiem
Abstract

The study aimed to evaluate the effect of density and dose of nitrogen fertilizer on the growth and yield of patchouli
medicinal plant in Thanh Tri, Hanoi. The experiment was conducted in the field and arranged in a split-plot with 3
replications. The main plot was nitrogen fertilizer with 4 doses: P1: 80 kg N; P2: 120 kg N; P3: 160 kg N; P4: 200 kg N;
P5: 240 kg N, on the basis of 540 kg superphosphate (16% P,0,) + 50 kg potassium chloride (60% K,O). The subplot
was planting density with 3 intervals: spacing 40 x 50 cm with density of 35,000 plants/ha (M1); spacing 50 x 50 cm with
density of 28,000 plants/ha (M2); spacing 60 x 50 cm with density 23,333 plants/ha (M3). The study results showed
that, increasing the dose of nitrogen fertilizer from P1 to P4 and at the same time reducing the planting density
from M1 to M3; although the plant height was reduced, the number of primary branches and secondary branches,
the canopy diameter, leaf area index, dry matter weight and stem yield of patchouli were increased. However, when
increasing the dose of nitrogen fertilizer from P3 to P4, the growth parameters increased but the difference was not
significant at 95% confidence level. The actual yield achieved the highest (8.25 dry tons/ha) when planting at density
M2 in combination with P4 nitrogen fertilizer dose and the essential oil content (4.2%) met the standard specified
in the Vietnam Pharmacopoeia V.

Keywords: Pogostemon cablin (Blanco) Benth, planting density, nitrogen fertilizer dose, essential oil content
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ANH HUONG CUA BIEN PHAP XU LY HOA HQC DEN SU BIEN MAU VO QUA NA
TRONG QUA TRINH BAO QUAN
Nguyén btic Hanh", Hoang Thi Lé Hang', Nguyén Thi Thu Hudng'
TOM TAT

Muc dich ctia nghién ctu la ddnh gia kha nang 6n dinh mau sic vé qué na trong qua trinh bdo quan bang
mot s6 hgp chit hod hoc. Qua na trude khi dua vao bao quan dugc xti Iy nhu sau: phan loai, lam sach sau do6
ngam trong dung dich Nature fresh (13 hon hgp cac chit canxi lactat, axit xitric, axit ascorbic) véi ndng d6 0,3;
0,4; 0,5% va dung dich axit xitric véi nong d¢ 0,2; 0,3; 0,4% trong cung khoang thai gian 3 phut. Sau d6, qua
na dugc dong tai LDPE duc 16 1% (khdi lugng 1 kg/tui) va bdo quan & nhiét d6 15 + 1°C. Trong qua trinh bao
quan, theo doi va danh gid cac chi tiéu hod ly, cam quan ctia qua. Két qua cho théy, hiéu qua chong bién mau vo
qua & cdc mau xt ly bing dung dich Nature fresh néng d 0,4% hodc 0,5% trong thoi gian 3 phat t6t hon so véi
cac mau con lai. Sau 15 ngay bao quan, cac chi tiéu vé hoat d enzym PPO ctia hai cong thuic trén tuong ting la
2,24 va 2,21 unit/g; chi s6 bién d6i mau sac AE  1a 6,56 va 6,48; ty 1¢ thoi hong 1a 6,26 va 6,19% va chi tiéu cam

quan 8,0 cao nhét so véi mau xt Iy bang dung dich axit xitric va khong xt ly.

T khoa: Qua na, han ché bién mau, bao quan

I. DAT VAN BE

Qua na la mot trong 15 loai qua cht luc caa Viét
Nam, san lugng na trén ca nudc trong nam 2019
chiém ty 1é 2,1% téng san lugng cay an qua ca nudc
(Cuc ché bién va Phat trién thi trudng nong san,
2021) va hién dang dugc cha trong phat trién rong
rai. Cay na (Annona squamosa) dugc trong & khap
moi ving mién, mdt s6 vliing san xudt na trén ca
nudc da dugc quy hoach, tao ra viing san xuat hang
héa c6 quy mé 16n va tép trung tai mién Bac nhu:
bong Triéu - Quang Ninh, Luc Nam - Bac Giang,
Chi Lang, Hitu Ling - Lang Son, Chi Linh - Hai
Duong ... Tai mién Nam, na chu yéu dugc trong tai
mot s6 tinh nhu Tay Ninh, Ba Ria Viing Tau.

Quad na c6 nhugc diém la thoi gian thu hoach
ngan, tap trung trong khoang 1,5 thdng vao trung
tudn thang 7 dén hét thang 8 duong lich. Véi dién
tich va san lugng 16n nhung thoi gian thu hoach
ngan nhu vdy nén gay kho khan rit 16n trong vin
dé tiéu thu. Két qua khao sat cia nhom tac gia thuc
hién ndm 2018 tai huyén Chi Lang - Lang Son cho
thay nguoi dan va cac doanh nghiép kinh doanh
qua tuoi hoan toan chua ap dung bat ky mot bién
phap ky thuat vao sau thu hoach d6i véi qua na nén
ty 1& thoi hong, t6n that con rit cao (30 - 50% sau
5 ngay), thai gian thuong phdm cta qua na sau khi
thu hai qué ngén, thdm chi khong thé 6n dinh chat
lugng trong thoi gian van chuyén, day ciing la mot

trong nhiing nguyén nhan lam giam kha néng canh
tranh clia qua na ngay trén thi trudng trong nudc.

Mot vén dé tiép theo 1a sy bién mau vo qua.
Nguyén nhan dan dén mau sic vo qua giam di,
bi nau den sau khi thu hoach la do su hoat dong
cua enzyme PPO, khi t€ bao mo bi pha huy, cac
hgp chit phenol va PPO tiép xtc véi oxi, bat dau
qua trinh oxi hoa tao ra hgp chat c6 mau nau den
(Queiroz et al., 2008; Marshall et al., 2000). Mot
trong nhiing yéu t6 quan trong anh hudng dén
hoat dong ctia enzym nay la gid tri pH, PPO c6 thé
hoat dong t6i uu & pH 5 - 7 va bi tic ché khi pH
thap hon 3 (Zemel et al., 2000). Céc tac nhan axit
héa nhu axit xitric, axit ascorbic va glutathione...
¢6 thé vo hiéu hoa PPO béng cach lam giam do pH
(Kyoung et al., 2020).

Trén co sd do, nghién ctu nay thuc hién thi
nghiém x0 ly nhim chong bién mau vo qui na
thong qua viéc tc ché enzym PPO bing cach st
dung don chat va hgp chit c6 tinh axit, bao gom:
Axit xitric 1a chat chéng oxi hod phé bién dugc
dung cho thyc phdm (v6i néng d6 0,2%, dung dich
c6 pH = 3). Nature fresh 1a hgp chét cé chta cac
thanh phan canxi lactat, axit xitric, axit ascorbic.
Day 1a san phdm cta Cong ty TNHH Path c6 tac
dung chéng hoa néu, han ché xuéng mau trén mat
cat trai cay v6i nong do khuyén cdo 1a 0,4% véi thoi
gian xti ly 3 phut.

'Vién Nghién ctru Rau qua
* Téc gia chinh: E-mail: hanhbqcb@yahoo.com.vn
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