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Viét Nam. Thi nghiém bao gom hai phan: 1) dinh gid cdc chu
ky déng mé ciia hé thong phun swong dinh dwong va 2) khao sdt
danh hweéng ciia cde mike nong dg dung dich thity canh pho bién,
bo tri theo thiét ké khoi hoan todn ngdu nhién. Két qua cho thdy
chu ky phun swong 15 gidy bt - 2 phit tdt givip cdy dat chiéu
cao on dinh, dién tich la lon va khéi luong khoé cao hon so voi
doi chimg. Cong thirc dinh dwong Grow-Master & nong dé 900
ppm cho ty ¢ nay mam cao nhat (70,27%), dong thoi han ché ty
1é nhiém nam thdp hon so véi cdc loai dung dich khdc. Ngoadi
ra, cdc chi tiéu vé chiéu dai ré va dwong kinh goc ciing thé hién
su khac biét ro rét giita cdc cong thuc, trong do Grow-master ¢
nong dé cao cho két qua néi tréi. Nhin chung, 16 hop chu ky
phun B3 (15s/2p) két hop véi dung dich Grow-master 900 ppm
(N3V3) la lwa chon toi wu cho san xudt sam mam khi canh.
Nghién citu goi y can tiép tuc khdo sat thém cdac yéu t6 nhir luu
lwong dinh dwong va xir 1y ci giong dé hoan thién quy trinh

trong bén viing, ndng cao nang suat va chat luwong dwoc liéu.

Tir khéa: Sam mam Hdan Quéc; ABSTRACT: Korean ginseng (Panax ginseng C.A. Meyer) is a
khi canh; dinh duong. valuable medicinal plant with high bioactive content, but
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1. PAT VAN PE

traditional soil-based cultivation faces limitations in pests,
diseases, and yield stability. This study aimed to develop an
appropriate aeroponic cultivation protocol for ginseng sprouts
under Vietnamese conditions. Two experiments were conducted:
1) to evaluate different misting on/off cycles of the nutrient
delivery system, and 2) to investigate the effects of varying
concentrations of common hydroponic nutrient solutions,
arranged in a randomized complete block design. The results
showed that a misting cycle of 15 seconds on and 2 minutes off
promoted stable plant height, larger leaf area, and greater dry
weight compared with controls. The Grow-master solution at
900 ppm achieved the highest germination rate (70.27%) while
reducing fungal infection rates compared to other tested
nutrient solutions. Moreover, root length and stem diameter
exhibited significant variation across treatments, with Grow-
master at higher concentration showing superior performance.
Overall, the combination of misting cycle B3 (15s/2min) and
Grow-master solution at 900 ppm (N3V3) was identified as the
optimal treatment for aeroponic ginseng sprout production.
Further studies are recommended to optimize nutrient
absorption rates and pre-treatment of ginseng roots to enhance
sustainability and improve yield and quality of the final product.

lam giam sy phat trién, ning suit va chat luong

Nhan sam Han Quéc (Panax ginseng C.A.
Meyer) 1a mét loai dugc li¢u quy, dugc str dung
rong rii trong y hoc ¢b truyén va hién dai nho
cac tac dung sinh hoc quan trong, dic biét la
nho ham lugng saponin cao va phong phu. ba
c6 nhidu nghién ciru chi ra vé nhitng nhugc
diém cua viéc canh tac nhdm sdm trong dit, dé
bi t6n thuong béi cac yéu td méi trudng va cac
tuong tac sinh hoc. Trong dat c6 khoang 20 loai
tuyén tring ky sinh gy hai cho sy phat trién
cta nhan sam [4, tr.23-29] . Khi canh tac trén
dét, bénh théi ré va bénh ndm sclerotinia 13 hai
loai bénh phé bién gay hai cho ré nhan sam,
bén canh d6, cac mam bénh khac trong dat 1a:
Fusarium solani, Rhizoctonia solani, Alternaria
panax, Pythium debaryanum, Phytophthora cactorum
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ctia & nhan sdm [4, tr.23-29]. Bén canh d0, viéc
canh tac trong dat ton tai mot thuc té 1a nhan
sam khong thé trong lai trén cung mot canh
ddng trong vong 10-20 nim, vi n6 gy thdi ré,
bénh thuong xuyén va 1am giam ning suat, chat
luong. Van d& nhan sam trong trot lién tuc da
tr& thanh han ché chinh cho sy phét trién cia
nganh nhan sim. Nhitng 1y do cho van d& bénh
dat tréng trot lién tuc la rat phuec tap, do do, cho
dén nay, cic yéu to sau day da dugc nghién
ciru: Cac mam bénh truyén qua dat, doc tinh
cua dich tiét r& va mét can br:ing vi sinh vat dat
[5, tr.795-806]. Ngoai ra, su tich lliy cia cac tac
nhan gay bénh trong dét tir nhan sam dién bién
rat kho luong vi chiing thay déi theo sé tudi cia
sam [3, tr. 1-13]. Dé trong sdm mam hiéu qua,
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cac yéu to6 moi truong, dic biét 1a nhiét o, am
dd, anh sang, va dung dich dinh dudng, c6 anh
hudng dang ké dén sinh truong va chét lugng
cua sim mam. Béi vi cac ddc diém hinh thai
clia nhan sam rat d& thay d6i do ché do canh tac
va diéu kién tu nhién. Hién tai, cac nghién ctru
vé sy anh huong cua cac yéu td nay dbi véi
sim mam van con han ché, dic biét 1a trong
diéu kién nudi trf")ng tai Viét Nam. Trong diéu
kién gia ting manh mé& vé ngudén cung nhan
sim va nhu cdu s dung nhimg san pham an
toan, lanh manh, nhiing véi diéu kién canh tac
dai, kho kiém soat sau bénh, va phuong phap
canh tac han ché [2, tr.239-251]. Do d6 viéc
nghién ctru anh hudng cia cac yéu tb trong hé
thdng canh tac khép kin, kiém soat cac diéu
kién khong chi gitp t6i wu hoa diéu kién trong
sim, ma con gop phan nang cao chit luong san
pham dugc liéu tir sém mam, dap tng nhu ciu
ngay cang tang cua thi truong trong nudc va
quéc té.
2.NOI DUNG
2.1. Phwong phap thuc hién
2.1.1. Thi nghiém 1: Danh gia anh huong cua
cdc mirc thoi gian déng mé cia hé thong
phun dinh dwéng dén sw sinh trwong phdt
trién ciia sam mam Han Quéc

Thi nghiém 1, yéu té duoc b tri theo kiéu
khéi -
Randomized Complete Block Design). Cac

hoan toan ngiu nhién (RCBD

nghiém thtc 13 nhitng chu ky mo tit ciia hé
thong phun dinh dudng dugc cai ¢ cic mic
thoi gian khac nhau duoc thiét 1ap théng qua bd
timer: D4i ching Bl (bat 30s/tit 2p), B2 (bat
30s/tit 3p), B3 (bat 15s/tit 2p), B4 (bat 15s/tit
3p). M&i nghiém thirc duge lip lai 3 1an, tong
thi nghiém bao gdm 12 nghiém thic, mdi
nghiém thirc tuong tmg véi 20 cdy sdim mam
(téng sb ciy: 240). Cac yéu té moi trudng duoc
ap dung dong nhét theo quy trinh trong sam
mam bang gia thé cua Truong Pai hoc Vin
Lang (2024) dugc kiém soat nhu sau: Nhiét do
20-25 °C, am d6 duy tri & mic 80%, anh sang
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dung dén LED véi ty 1¢ xanh: d6 1a 3:7. Dung
dich dinh dudng Bio-life s€ dugc st dung cho
viéc phun suong dé cung cap dinh dudng qua
ré, d3 dugc chirg minh c6 hiéu qua trong moi
truong thily canh hon so véi mot sb loai dung
dich pho bién trén thi truong Viét Nam hién
nay [1, tr.171-178]. Cac dir liéu dugc ghi nhén
va xir Iy tinh dir liéu, phan tich thong ké bang
phin mém Excell 2019 (Microsoft Corp.,
Redmond, WA, USA).
2.1.2. Thi nghiém 2: Khdo sdt dnh huong ciia
cdc mivc nong dp ciia cdc logi dung dich dinh
dwong lén sw sinh truéng va phit trién ciia
sdm mam Han Quéc trong bang phwong phdp
khi canh

Thi nghiém 2, yéu t& dugc b tri theo kiéu
khdi hoan toan ngiu nhién (RCBD
Randomized Complete Block Design). Dung
dich dinh dudng Hydro-optimum (V1), Bio-life
(V2), Grow-master (V3) voi cac mirc nong do
tr 300 pmm (N1), 600 ppm (N2), 900 ppm
(N3) s& tao thanh 9 t6 hop nghiém thirc duge st
dung cho viéc phun swong dé cung cip dinh

dudng qua ré va nghiém thic d6i chimg su
dung nudc loc may RO si€u hydro (NOVO)
duoc loc hét cac tap chét, kim loai nang va bd
sung thém hydro hoa tan. Mdi nghiém thirc
duoc lap lai 03 lan, téng thi nghiém bao gém
30 nghiém thirc, mdi nghiém thic twong tng
v6i 20 cdy sam mam (tong s ciy: 600). Cac
yéu t6 moi trudng duge ap dung dong nhét theo
quy trinh trong sdm mam bing gia thé cua
Trudng Pai hoc Vin Lang (2024) dugc kiém
soat nhu sau: Nhiét d6 20-25 °C, anh sang dung
deén LED voi ty 1€ xanh: do 1a 3:7, do am 80%
duoc kiém soét bai may tao Am trang bi cdm
bién. Chu ky phun 1a két qua tdt nhit 14y tir thi
nghiém 1, dugc ap dung ddng nhit cho tat ca
cac nghiém thirc. Viéc phéan tich thong ké sd
liu duoc thyuc hién bang phin mém IBM SPSS
Statistics 27 (IBM Corp., Armonk, NY, USA).

2.2. Két qua danh gia anh hwéng cia cac
mirc thoi gian déng mé cia hé thong phun
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dinh duéng dén sy sinh truwéng phat trién
ciia sim mam Han Quéc
2.2.1. Anh hwéng ciia chu ky phun dinh
dwéng lén chiéu cao ciy

Theo két qua Bang 1, chu ky phun dinh
dudng anh hudng dang ké dén chiéu cao ciy
sam mam & hau hét cac thoi diém quan sat. O
ngay 10, nghiém thirc B4 (bat 15s/tit 3 phut)
cho chiéu cao trung binh cao nhit (5,58 cm) va
khac biét co y nghia théng ké & mirc 5% so véi
d6i chimg B1 (bat 30s/tat 2p, 4.40 cm).Tir ngay

thir 20 tro di B3 (bat 15/tat 2p) va B4 ludn dat
duoc cac gia tri cao hon so vdi B2 (bat 30s/tat
3p) va ddi chimg B1. B3 ¢6 xu huéng 6n dinh
hon B4 & giai doan 30-35 ngay, thé hién qua
gi4 tri trung binh cao nhit & ngay 35 (8,78 cm
so v6i 8,33 cm cia B4). Piéu nay cho thiy,
viéc giam thoi gian phun nhung ting tan sut
(chu ky 15s/2 phit) giup thuc diy ting truong
chiéu cao. B3 duoc xé4c dinh 1a nghiém thuc tdi
wu, pht hop cho san xudt nham dat chiéu cao
cay dong déu va cao nhat.

Bang 1. Anh huong cua chu ky phun dinh dudng trén chiéu cao cay (cm)

n i Ngay trong
Nghiém thirc
10 15 20 25 30 35
B1 (DC) 440b 571 a 6.53b 6.96 ¢ 6.79 ¢ 7.33b
B2 5.10 ab 6.16 a 7.05 ab 7.70 be 7.62b 7.82 ab
B3 523 ab 643 a 7.84 a 8.76 a 8.67a 8.78 a
B4 558a 6.86 a 7.96 a 8.46 ab 8.46 a 8.33 ab
CV(%) 9 9.2 7.1 5.2 4.6 6.2

Nguoén: S6 liéu thi nghiém trong phong trong sam mam Han Quéc tai Truong Pai hoc Vin Lang
Ghi chii: Trong ciing mt cot, cdc gid tri trung binh ¢é ciing ky tw khong khdc biét ¢6 Y nghia thong ké theo

2.2.2. Anh huwéng ciia chu kp phun dinh
dwéng lén sé ld

Nhin chung, tir sau ngay thir 10 tro di, s6
14 khong c6 sy gia ting nhiéu trén mdi nghiém
thirc, ¢6 thé n6i ring, sim mam sau ngay thu 10
tro di c6 xu hudng khong con phat trién thém
vé s lugng cua 1a. Tat ca cac nghiém thirc &
cac thoi diém déu khong co sy khac biét thong
ké & mic 5% vé mit s6 14, trir khoang thoi gian
tir ngdy thir 20 dén ngay thir 30 sau khi trong,

trdc nghiém LSD (a = 0,05)

nghiém thirc B3 (bat 15s/tit 2 phut) luon dat
gia tri trung binh cao nhat (1.62-1.74 14) va c6
khac biét vé mit théng ké ¢ mic 5% so ddi
ching Bl (bat 30s/tit 2 phat, 1.39-1.41 14).
Giai thich cho su bién dong nay co thé do
nhing cdy sim mam & cac nghiém thirc giam bi
chét do nam hodc thdi r&. Nhung dén thoi diém
thu hoach (ngdy 35), cac nghiém thirc déu
turong dong véi nhau vé mirc ¥ nghia thong ké
(bang 2).

Bang 2. Anh huéng cua chu ky phun dinh dudng 1én sb 14 (14)

Nghiém thire Ngay trong
: 10 15 20 25 30 35
B1 (DC) 141 a 133 a 1.39b 1410 1.37b 1.51a
B2 1.53 a 1.51a 1.49 ab 1.47 ab 1.47b 147 a
B3 1.60 a 1.59 a 1.62 a 1.74 a 1.70 a 1.67 a
B4 1.52a 1.39a 1.44 ab 1.50 ab 147b 1.50 a
CV(%) 8 11.5 6.9 9.9 7.4 9

Nguon: S6 liéu thi nghiém trong phong trong sam mam Han Quéc tai Truong Pai hoc Van Lang
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2.2.3. Anh hwéng ciia chu ky phun dinh
duéng trén cdc thanh phan chi tiéu sinh
truong luc thu hoach

Quan sat két qua Bang 3 cho thdy, chiéu dai
1& ctia sém mam & cac chu ky phun khac nhau c6
gi4 tri gan bang nhau va khong co khac biét vé
mit théng ké. Quan sat thuc té ciing cho thiy,
chidu dai r& ciing khong thay d6i nhiéu so voi
lac méi bét dau trong, hdu nhu khong c6 ré con
moc ra & cac ré chinh, diéu nay anh huong dang
ké téi kha ning hap thu dinh dudng cua sam.
Déi véi chi tidu duong kinh gde, chung ta nhan
thdy nghiém thirc B4 cho gié tri thap nhat (0.34
cm), khéc biét c6 y nghia so voi nghiém thuc B2
(0.41cm), dong thoi B2 ciing c¢6 kich thudc
duong kinh gdc trung binh cao hon so véi 2
nghiém thirc con lai nhung khong cé khac biét
mang y nghia théng ké & muc 5% (bang 3).
Tong quan & chi tiéu trong luong khd nghiém
thirec B3 (0.09 g) va B2 (0.12 g) dat gia tri cao
nhét, nghiém thiac B4 (0.06g) 1a bang véi dbi

chimg B1 (0.06g). Vé mat thong keé, tat ca cac
nghiém thirc déu twong dong nhau. Diéu nay chi
ra rang, viéc thay d6i chu ky cung cdp dinh
dudng khong 1am anh huéng dén kha ning tich
lity chat khé & giai doan sim mam (35 ngay)
(bang 3). Vi dién tich 14, chung ta théy duoc su
khac biét rd rét hon gilra cdc nghiém thirc. Vi
chu ky phun c6 anh huéng tich cuc nhit 1a B4
(7.16 cm?) va B3 (6.5 cm?) khac biét c6 y nghia
so voi ddi ching B1 (4.98 cm?). Qua do, chiing
ta nhan thay xu huéng giam thoi gian cung cap
dinh dudng s€ mang lai hi€u qua cao hon trong
viée phat trién dién tich 1a (bang 3). Ty 1& nhidm
nam trung binh ciia cac nghiém thirc dao dong tir
18,33% (B2) dén 25,00% (B3), tuy nhién su
khac biét nay khong c6 v nghia théng ké. Két
quéa cho thiy, chu ky phun dinh dudng khong
anh huong 16 rét dén ty 18 nhidm nam, yéu to
ndy c6 thé lién quan nhiéu hon dén tinh trang cu
gidng va diéu kién xur 1y truée khi chuyén sang
moi truong khi canh (bang 3).

Bang 3. Anh hudng ciia chu ky phun dinh dudng dén nhing chi tidu sinh truong lac thu hoach

Nghiém thiic | Dairé(cm) | Puongkinhgbc(cm) | Trong lwong khé (g) | Dién tich 14 (cm?) | Ty ¢ nhiém ném (%)
B1 (DC) 8.02 a 0.39 ab 0.06 a 4.98 ¢ 2333 a
B2 8.94 a 0.41a 0.12a 5.46 be 18.33 a
B3 8.36a 0.37 ab 0.09 a 6.50 ab 25.00 a
B4 7.76 a 0.34b 0.06 a 7.16 a 23.33a
CV(%) 12.9 7.5 40.5 10.5 56.3

Nguén: S6 liéu thi nghiém trong phong trong sam mam Han Quéc tai Trwong Pai hoc Vin Lang

Ghi chii: Trong ciing mét cot, cac gid tri trung binh ¢é cing ky tw khéng khdc biét ¢é ¥ nghia thong ké theo

trac nghiém LSD (a. = 0,05)

Bang 4. Anh huong ciia chu ky phun dinh dudng dén ty 1¢ nay mam (%)

. i Ngay trong
Nghi¢m thirc
10 15 20 25 30 35
B1 (DC) 5333 a 63.33 a 68.33 a 68.33 a 70.00 a 70.00 a
B2 71.67 a 71.67 a 71.67 a 71.67 a 71.67 a 71.67 a
B3 70.00 a 70.00 a 70.00 a 70.00 a 70.00 a 70.00 a
B4 66.67 a 66.67 a 70.00 a 70.00 a 71.67 a 71.67 a
CV(%) 14.2 12.7 12 12 11.9 11.9

Nguon: S liéu thi nghiém trong phong trong sam mam Han Quéc tai Truong Pai hoc Vin Lang

Ghi chii: Trong ciing mét cot, cac gid tri trung binh ¢é cing ky tw khéng khdc biét ¢é ¥ nghia thong ké theo

trdc nghiém LSD (a = 0,05)
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2.2.4. Anh huwéng ciia chu ky phun dinh
dwéng trén ty Ié ndy mam

Hau hét cac nghiém thic dat ty 18 nay
mam t6i da hodc chi ting nhe tir sau ngay thu
10 va duy tri 6n dinh dén khi thu hoach. Riéng
nghiém thirc B1 (d6i ching) c6 mirc nay mam
ban dau thip hon (53,33%), nhung ting dan
dén 70% vao ngay 30-35. Phén tich théng ké
cho thay, su khac biét giita cac nghiém thirc
khong cé y nghia (p > 0,05), chung t6 chu ky
phun dinh dudng chua dnh huong rd rét dén ty
1¢ nay mam ctia sim mam Han Qudc trong didu
kién thi nghiém nay. Didu nay ciing phu hop
v6i ddc diém sinh 1y, khi kha ning nay mam
cha yéu phu thudc vao strc séng cia ci hon 1a
ché d6 dinh dudng bd sung trong giai doan du
(bang 4).
2.3. Két qua anh hudng cia cic mirc nong
do cuia cac loai dung dich dinh duwéng 1én suw
sinh truwéng va phat trién ciia sim mam Han
Qudc trong biang phwong phap khi canh
2.3.1. Anh huéng trén chiéu cao cdy

Chiéu cao sdm mam ting nhanh trong 30
ngay dau sau trong, sau d6 c6 xu hudng chiing
lai va dat ngudng tdi da vao ngiy 35, ba
nghiém thuc dat gia tri cao nhat 1a N1V1
(Hydro-optimum, 300ppm, 5.9cm), N3VI1
(Hydro-optimum_900ppm, 5.61cm) va N3V3
(Grow-master 900ppm, 5.57 cm). Phan tich
Between-Subjects cho thay, nong do, loai dung
dich dinh dudng va su tuong tac gitta ching
khong tao khac biét c6 y nghia vé chidu cao
trung binh cudi ciing. Phan tich theo timg thoi
diém ghi nhan sy khac biét rd & ngay 15, khi
nghiém thirc N3V3 (Grow-master 900 ppm) dat
chiéu cao trung binh 16n nhat (4,75 cm), cao
hon cé y nghia so véi N2V1 (Hydro-optimum,
600 ppm, 3.64 cm) 1a murc thip nhét, trong khi
d6i chimg NOVO (nuéc RO, 4,18 cm) khong
khac biét thong ké so voi cac cong thire khac.
Diéu nay goi y, viéc st dung Grow-master &
ndng do cao c6 thé thuc day sy ting truong vé
chiéu cao & giai doan sém, song dén thoi diém
thu hoach sy khac biét gitita cac cong thic dinh
dudng khong con 10 rét (bang 5).

Bang 5. Anh huong cta nong d6 va loai dinh dudng dén chidu cao sém mam (cm)

Ngay trong
Nghiém thirc
10 15 20 25 30 35

NOVO 345a 4.18 abed 412 a 4.75a 50la 4.89 a
N1V1 372 a 4.37 abc 4.74 a 5.08a 5.66a 590 a
N1V2 359a 441 ab 498 a 5.62a 579 a 534 a
N1V3 342 a 4.17 abed 520a 4.80 a 552a 530a
N2V1 3.14a 3.64d 4.14 a 4.76 a 482 a 492 a
N2V2 4.03 a 4.03 bed 437a 4.69 a 4.80 a 4.89 a
N2V3 3.83a 4.05 bed 4.60 a 5.02a 4.87 a 4.85a
N3VI 3.85a 4.17 abed 4.84 a 4.80a 5.02a 5.6l a
N3V2 343 a 3.71 cd 420a 475 a 4.88 a 4.82 a
N3V3 3.63a 475 a 4.54 a 4.86 a 5.02a 5.57a
CV(%) 11.48 8.51 9.35 8.41 9.02 9.69

Nguon: 86 liéu thi nghiém trong phong trong sam mam Han Quéc tai Truwong Pai hoc Vin Lang

Ghi chit: Trong cling mét cot, cdc gid tri trung binh c6 cing ky tw khong khdc biét cé y nghia thong ké theo

trdc nghiém Duncan (a = 0,05)
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2.3.2. Anh huwéng trén sé ld

Phan tich Between-Subjects cho thay nong
d9d, loai dung dich dinh dudng va su tuong tac
gifta ching khong anh hudng c6 y nghia thong
ké dén sb 14 trung binh cubi cung (Phu lyc -
bang 5). Nhin chung, sau khi qua trinh nay mam
hoan tat (khoang 10 ngiy sau trong), s6 14 cua
sim mam duy tri 6n dinh cho dén thu hoach. O

thoi diém thu hoach (ngay 35) gié tri trung binh
dao dong tur 1,38 1a (N3V2, Bio-life 900 ppm)
dén 1,89 1a (N3V3, Grow-master 900ppm), su
khac biét vé sb 14 trung binh nay khéng co y
nghia thong ké. Diéu nay cho thay, chi tiéu s6 14
it chiu tadc dong cia cong thirc dinh dudng, phan
anh ddc tinh hinh thai 6n dinh clia sim mam
trong giai doan ngan ngay (bang 6).

Bang 6. Anh huong nong do va loai dinh dudng dén s6 14 sim mam (14)

cn . Ngay trong
Nghiém thire
10 15 20 25 30 35
NOVO 149 a 1.70 a 1.62 a 1.68 a 1.71 a 1.56 a
N1V1 1.89 a 1.81 a 1.83 a 1.76 a 1.73 a 1.72 a
N1V2 1.63 a 1.67 a 1.72 a 1.73 a 1.72 a 1.76 a
N1V3 1.59 a 1.68 a 1.71 a 1.63 a 1.62 a 1.53 a
N2V1 1.75 a 1.71 a 1.65a 1.57 a 1.62 a 1.56 a
N2V2 1.85a 1.80 a 1.86 a 1.89 a 1.92a 1.85a
N2V3 1.68 a 1.57 a 1.61 a 1.66 a 1.57 a 1.58 a
N3VI 1.87 a 1.81 a 1.79 a 1.75a 1.71 a 1.76 a
N3V2 1.51 a 1.43 a 1.44 a 1.42 a 1.36 a 1.38a
N3V3 1.79 a 1.83 a 1.72 a 1.77 a 1.78 a 1.89 a
CV(%) 32.69 11.01 13.19 11.87 12.81 12.21

Nguén: 86 liéu thi nghiém trong phong trong sam mam Han Quéc tai Trwong Pai hoc Vin Lang

Ghi chii: Trong ciing mét cot, cac gid tri trung binh c¢é cing ky tw khéng khdc biét ¢é ¥ nghia thong ké theo

trac nghiém Duncan (a = 0,05)

Bing 7. Anh huong cua loai dinh dudng dén chiéu dai ér va ty 1& nhiém nam trén sim mam

LDD Dai RE (cm) Ty 1& nhiém nim (%)
HO (Hydro-optimum) 88a 30a
VO (Nuéc RO) 79a 25ab
GM (Grow-master) 7.4 ab 18.88Db
BIO ( Bio-life) 6.4b 35a
CV% 15.66 16.4

Nguon: S liéu thi nghiém trong phong trong sam mam Han Quéc tai Truong Pai hoc Van Lang

Ghi chii: Trong ciing mét cot, cac gid tri trung binh ¢é cing ky tw khéng khdc biét ¢é ¥ nghia thong ké theo

2.3.3. Anh hwéng nong dp va loai dinh dwéng
trén chiéu dai ré va 1y 1¢ nhiém nam

Phan tich Between-Subjects cho thiy loai
dung dich dinh dudng (LDD) anh hudéng mang
¥ nghia thong ké dén chiéu dai ré & ngay 35 sau
trdng (p = 0.002), trong khi ndng do va tuong
tac giita ndng d voi loai dung dich khong tao
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trac nghiém Duncan (a = 0,05)

ra su khac biét c6 ¥ nghia (p > 0.05). Ddi voi
nhan t6 loai dinh dudng (LDD), Bio-life cho
chiéu dai ré thap nhdt (6.4 cm), trong khi
Hydro-optimum va (8.8 cm) va dbi chimg nuéc
RO (7.97 cm) dat gia tri trung binh cao nhét.
DPong thoi Grow-master (7.48 cm) ndm & mic
trung gian va khong khac biét thong ké so véi
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hai loai dinh dudng trén va d6i ching. Diéu
nay cho thay, dinh ludng Bio-life khong c6 anh
hudng tich cuc dén su phat trién chiéu dai ré
ctia sim mam (bang 7). Két qua phan tich cho
thdy, trong cac nhan té khao sat, chi ¢ loai
dung dich dinh dudng (LDD) anh hudng co y
nghia dén ty 1& nhiém ndm (p < 0.05). Phan tich
hau nghiém chi ra, nghiém thac sit dung Grow-
master ¢6 ty 18 nhiém nim thip nhit (18.88%)

va khac biét théng ké so véi Hydro-optimum
(30%) va Bio-life (35%). Trong khi d6, d6i
ching VO (25%) nam & mirc trung gian, khong
khac biét ro so véi cac nghiém thirc khac. Nhu
vay, Grow-master thé hién uu thé trong viéc
han ché ndm bénh so véi céc loai dung dich con
lai (bang 7).

2.3.4. Anh hwéng nong dp va loai dinh dwéng
trén cdc chi tiéu sinh trwong khdc

Bang 8. Anh hudng cia loai dinh dudng va nong d6 dén dién tich 14 va trong luong kho sdm mam

Nghiém Thirc | Dién tich 4 (¢cm?) | Trong lwong kh (g) | Puong kinh goc (cm) | T¥ I¢ nay mam (%)
NOVO 2.694 a 0.181 a 0.44 a S5l.1c
N1VI 2441 a 0.12a 047 a 65.27 ab
N1V2 2428 a 0.111a 032b 65 ab
N1V3 2.275a 0.110 a 0.30b 59.16 abc
N2V1 2241 a 0.103 a 031b 57.5 abc
N2V2 1.895a 0.102 a 031b 53.33 be
N2V3 1.723 a 0.096 a 0.29b 64.16 abc
N3V1 1.927 a 0.083 a 048 a 52.222 be
N3V2 1.989 a 0.07a 0.28b 52.222 be
N3V3 2.743 a 58.54a 0.46 a 70.27 a
CV% 3181 a 0.181 27 29.29

Nguon: Sé liéu thi nghiém trong phong trong sam mam Han Quéc tai Truong Pai hoc Vin Lang

Ghi chii: Trong ciing mt cot, cde gid tri trung binh cé ciing ky tw khong khdc biét ¢6 Y nghia thong ké theo

Ca hai chi tiéu dién tich 14 va trong lugng
kho sau khi phan tich thong ké cho ra két qua
khong c6 khéc biét ¥ nghia thong ké dbi véi cac
nhan t6 ndng dd, loai dinh dudng va twong tac
giita hai nhén to trén. Gi4 tri trung binh cua dién
tich 1a ¢ nghiém thuc d6i ching nudc RO
(NOVO, 2.694 cm?) 1a cao hon so v6i tit ca
nghiém thirc con lai trir nghiém thirc 16n nhat
N3V3 (Grow-master, 900ppm). Qua day, ching
ta ¢ thé thdy khi s dung cac loai dinh dudng
va nong do khac nhau c6 thé khong anh hudng
dang ké t6i sy phat trién vé kich thie cua 14. Dbi
v6i chi tiéu trong lugng khd dao dong trung binh
tir 0.07g (N3V2, Bio-life_ 900ppm) dén 0.181g
(NOVO, nuée RO). Tir d6, chung ta nhén thiy &
giai doan trong sim mam (35 ngdy) cdy sam
khéng sir dung nhidu dinh dudng dé tich liy
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trdc nghiém Duncan (a = 0,05)

ham luong chat kho. Giai doan nay, ching ta
nén tap trung bd tri cac yéu td sao cho t6i uu
nhét cho su phat trién phan than trén ciia sdm
mam (bang 8). Sau khi tién hanh phan tich thong
ké cho chi tiéu duong kinh gdc, tt ca cac nhan
t6 va tuong tac trén xu hudng tong thé déu khac
biét c6 ¥ nghia & mit thong ké. Tién hanh phén
tich hau nghiém dé 1am rd anh hudng cua cac t6
hop dinh dudng khac nhau dén chiéu dai ré sim
mam. Két qua phan tich hau nghiém chia cac
nghiém thirc thanh hai nhém khac biét ro rét.
Nhom c¢6 gia tri 16n hon bao gdm N3V1 (0.48
cm), N1V1 (0.47 cm), N3V3 (0.46 cm) va dbi
chirng NOVO (0.44 cm). Trong khi d6, nhom c6
gi4 trj nho hon dao déng tir 0.28-0.32 cm, thip
nhit 1a N3V2 (0.28 cm). Piéu nay cho thiy,
ngay ca trong cung mdt loai dung dich, su thay
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d6i nong do ciing co thé 1am bién dong dang ké  dic biét 1a N3V3 (70.27%). Trong d6, N3V3 thé
duong kinh gdc. Pac biét, nghiém thirc d6i  hién uu thé 1o rét khi dat ty 1é nay mam cao nhat
chimg (RO) van duy tri & nhom gié tri cao, goiy  va khac biét thong ké so véi dbi chimg. Két qua
rang giai doan ddu cdy sdm mam chua thuc sy nay goi y, Bio-life va Hydro-optimum co thé
phy thudc nhidu vao dung dich bo sung dé phat  phat huy hiéu qua & nong do thap (300 ppm),
trién vé duong kinh than (bang 8). Phan tich  trong khi Grow-master chi cho ty 1& nay mam
thong ké & chi tiéu ty 1é nay mam cho thdy chi  cao khi str dung & ndng d6 cao (900 ppm).

¢6 yéu té twong tac giita ndong do va loai dinh 3. KET LUAN

dudng co y nghia (p=0.042), tién hanh phan tich Két qua nghién ctru cho thy, chu ky phun
hau nghiém cac t6 hop ndng do va loai dinh  suong tdi wu cho sy sinh truong va ning suit sim
dudng. Quan sat bang 8 cho thay, ty 16 nay mam  mam khi canh 1a nghiém thic B3 (bat 15 gidy, tit
& cac nghiém thic st dung dung dich dinh 2 phit). Pong thoi, cong thirc dinh dudng thich
dudng déu cao hon so v6i dbi chung NOVO  hop nhét 1a nghiém thirc N3V3 (Grow-master 900
(51.1%). Phan tich théng ké chi ra, mot sb ppm), vira cho céc chi tiéu sinh trudng cao, vira dat
nghiém thirc dat khac biét c6 ¥ nghia so voi ddi  ty 1é nidy mam 16n nhat va ty 1& nhiém nim thap
chimg, gom N1V1 (65.27%), N1V2 (65%) va  nhit so v6i cac nghiém thic khéc.
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