BAI BAO KHOA HQC

KHAO SAT SU" ANH HUONG CUA CAC YEU TO CONG NGHE DEN
NANG SUAT VA TY LE NAY MAM TRONG HE THONG SAN XUAT
MA MAM SU DUNG PHUONG PHAP QUY HOACH HOA THU'C NGHIEM

Nguyén Pinh Tung’

Tom tat: Bai béo trinh bay kér qua nghién citu khdo sat sw dnh hwéng ciia cdc yéu té cong nghé nhw: nhiét
dé mwde ngam, bé day \dp liéu, va dé am cia nguyén liéu dén nang sudt vaty 1é nay mam trong hé thong san
Xudt thirc an xanh quy mé céng nghiép. Két qua khdo sdt cic yéu t6 véi gid tri khao sdt: nhiét do niede ngdm
(30-40°C); bé day 16p liéu (30-50mm); va dé am cia nguyén liéu (80-90%). Két qua fim dwoc cdc gid tri toi
wu vé cong nghé dé dat dwoc nang sudt lom nhat (9,708 tan/ngay), ty 1é nay mam (99,8%) g véi b gid tri

la: d6 am nguyén ligu (83,72%); nhiét dg nuwée ngam (36,5°C); bé day 1op liéu (46,7mm).
Tir khéa: Thirc dn xanh thily canh, hé théng cong nghé ma mam, quy hoach thyc nghiém

1. PAT VAN PE

Dbi véi thirc an xanh cho gia suc/gia cam trong
theo Kiéu thity canh uu diém 1 trong duoc quanh
nim va cé thé san xuat dugc véi sé lugng 16n. Cay
thirc 4n gia suc thudng duoc trdng theo phuong
phap nay Ia Ngb, lla mach, lta mi, ... Sau d6 hat
phét trién ra r& va chdi xanh tao thanh “tham” day
ddc, cdc chdi xanh va “tham” thyc vat dai 200 -
250mm s& dugc thu hoach va sin sang cho gia suc
an duogc sau 7-12 ngay tudi (Triple J., 2018 va
Premiumfodder, 2019). Tham xanh cia mam xanh
dugc cho an “lanh manh” va cung cip ham lugng
dinh dudng cao. Mat d¢ hop 1y khi trong, vi du dbi
véi nguyen liu tir hat ngd cho thay khoang 208 kg
cho 25m? khay (Triple J., 2018). Uu diém cia thirc
an thiy canh: i- rat gidu vitamin, khoang chat,
enzyme; ii- thirc an thuy canh 1a 85% dén 90% tiéu
hoa duoc; iii- thire n thity canh chira protein chat
lugng cao; iv- ham luong nang luong cao,... H¢
thong ndy hoan toan c6 thé phl hgp & cac nudc
nhiét doi (Triple J., 2018 va Premiumfodder, 2019).

Hién tai & Viét Nam nén cong nghiép chin nudi
bo lay thit (b0 thuong pham) va chin nudi bo sita
dang phat trién theo xu huéng nhanh, quy mo, minh
ching cu thé vé mot dy an chin nudi bd gidng va bd

Y Vign nghién ciu Thiét ké ché tao mdy Nong nghiép-
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thit cong nghé cao véi tong von dau tu 1én t6i hon
4.500 ti dong d4 duoc khanh thanh tai tinh HA Tinh
(Hoang Kim Giao, 2017; Tong Cuc Thong K&,
2017). Tuy nhién cho dén hién tai & Viét Nam chua
c6 co sO ndo san xuét, ché bién thire dn xanh cho bo
ma van str dung phuong phép truyén thong 1 trong
¢6 tu nhién, nhu vay rat ton dién tich canh tic, trong
khi dat dai ngdy mot khan hiém, thu hep. Tirnhu cau
cta thyc tién nhu véy, trong nhitng nim gan day mot
s6 doanh nghiép 16n trong nudc da tri trong dén nén
san xuat ma mam 1am thirc an xanh cho bo tir nguyén
liéu ha mi/lda mach theo phuong thirc thuy canh.
Xuét phat tir sy can thiét trong san xuét néu trén tac
gia d4 di sau tap trung nghién ctru cong nghé/thiét bi
tao mam 1am thiic an xanh cho bd dé chii dong duoc
vé nguyén liéu va dam bao duoc ngudn nguyén liéu
sach, nhiéu dinh dudng. Vi thé bai bao nay tac gia
trinh bay két qua nghién ctru vé su anh hudng cia
céc yéu t6 cong nghé dén ning suat va ty 1& nay
mam trong hé théng san xuit ma mam tu dong lam
thirc an cho bo 14 can thiét va cd ¥ nghia thyc tién.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

- Vdt liéu nghién ciru: Vat liéu nghién ciu ¢ day
la laa kho dugc ngdm nudc nong, sau do dd rao
nudc va dua vao hé théng san xuit ma mam duoc

diéu chinh cac yéu t6 cong nghé.
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- Phurong phap nghién cuu: trong nghién ctru nay
nhom tac gia str dung phuong phap qui hoach hda
thyc nghiém dua trén phan mém may tinh chuyén
dung dé khao sat xac dinh ham ti wu cta cac yéu té
céng nghé anh huong nhu: i)- do am nguyén ligu;
ii)- nhiét d6 nudc ngam; iii)- bé day I6p liéu. Bai
toan toi uu véi 2 ham mong doi duoc giai thong qua
md hinh minh hoa thuit toan ma tridn Box Benhken
4 yéu t6 dau vao nhu hinh 1sau:

+1

Hinh 1. Minh hoa thiét ké ma trdn Box-Benken 4
yéu t6 (M. Manohar, J. Joseph, et al, 2013)

Quan sét hinh 1 nhan thdy ma tran Box-Benken 4
yéu t6 dau vao duoc thiét lap voi 16 thi nghiém cia
quy hoach tryc giao cép I (thi nghiém don yéu t0),

va 1 thi nghiém tai tim mién quy hoach va 8 thi
nghiém lap. Véi s6 lugng thi nghiém trong ma trén
Box-Benken 4 yéu t6 trén tién hanh téi uu hoa dé
lya chon dugc ham hdi quy mong doi dat két qua
cao nhat.

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Xay dung mé hinh hai quy thuc nghié¢m

Téc gia d& tham khao cac cong trinh nghién ctiu
trén thé giéi cia cac tac gia (Triple J., 2018 va
Premiumfodder, 2019) d¢é tién hanh nghién ciu vé Iy
thuyét, vé cong nghé xem xét anh hudng cta nhiéu
théng s, rat ra duge mién gia tri t6i wu cua ching.
Pé kiém chimg va xac dinh cu thé hon gia tri tdi wu
ciia mot sb thong s6 chinh, dya trén thuc nghiém da
yéu t6. Két qua nghién ctu, anh huéng cua cac
thong s6 nay la phi tuyén. Vi thé ¢4 chon ké hoach
thuc nghiém bac 2 Box-Benken 4 yéu t6. Cac yéu td
anh huong chinh 13: khi lugng théc kho; d6 am cia
nguyén li¢u, nhiét do nudc ngam, bé day 1op licu.
Bang cach sir dung quy hoach tryc giao d6i xung,
mdi yéu tb tién hanh tai 3 mic (-1, 0, +1) nhu trong
bang 1.

Bang 1. Gia tri ma hoéa va gia tri thwe nghi¢m ciia cac yéu té thue nghiém

sz o . Ky higu gia tri ma hoa
Bién so Ki hi¢u Pon vi
i -1 0 +1
Khéi lugng thoc khod Xy kg 800 900 1000
Do am cua nguyén liéu X % 80 85 90
Nhiét ¢6 nudc ngdm X3 °C 30 35 40
B& day Iop liéu X4 mm 30 40 50

Tir céc thi nghiém so bo thay rang, cac didu kién
tdi wu nam trong mién bién d6i cua cac thong s6. O
day tac gia sir dung quy hoach truc giao cp 2, tién
hanh lap bang thi nghiém day du véi k =4 thi tong s6
thi nghiém (bang 1): N= 2 + ng + 2k = 25 (Pham
Vin Lang, 1998). Trong d6: N- s luong thi nghiém;
k- sb yéu t6 anh huodng; 2% _ thi nghiém cia quy
hoach truc giao cip I; N, - thi nghiém tai tam mién
quy hoach; 2k- s6 thi nghiém Lip.

Qui hoach thyc nghiém dua ra 25 thi nghiém véi

2 ham muyc tiéu 1a nang suat va ty 1¢ nay mam. Tir 25
thi nghiém tac gia lya chon 5 thi nghiém c6 anh
huong 16n nhat dén két qua tinh toan dbi voi ham
hoi quy t6i uu (Bang 2). Mbi tuong quan giita CAC
gia tri ma hoa duogc lya chon chi ra ¢ Bang 2 va
phuong trinh (1) (Pham Vian Lang, Bach Qudc
Khang, 1998; Bui Minh Tri, 2011).

Bang 2 gom 5 thi nghiém tuong tng 1a 5 gia tri
khéc nhau ctia 4 yéu t6 dau vao va 2 yéu t6 dau ra nhu
néu trén. Anh huong va sur tuong tac giira 4 yéu to dau
vao dén 2 ham muc tiéu (2 théng s6 dau ra) dugc tién
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hanh xay dung bai ham hdi quy bac 2 cho cac ham
muc tiéu nhu sau (phuong trinh 1) (Pham Van Lang,
Bach Quéc Khang, 1998; Bui Minh Tri, 2011):
K
Y =B, +zi:0ﬁixi +Zﬁiixi2 +Zﬂijxixj 1

Trong d6: Y; 1a ham muc tiéu, S, 1a h¢ sb tu do,

Bi. B, By 1acac véc to tham sb cua md hinh dugc
xac dinh qua thyc nghiém. M6 hinh thdng ké chi co
y nghia va dugc su dung khi thoa mén cac tiéu
chuan thong ké (Fisher).

Bing 2. Ma tran ké hoach Box-Benken va két qua thi nghi¢m

S6 | Khéi lwong thoc | P9 4m ciia nguyén | Nhiét do nwée | Bé day lép Ty I8 nay | Ning suit
TN kho X; (kg) ligu X; (%0) ngam X; (°C) | liéu X4 (Mm) | mim Y1(%) | Y, (kg)

1 1000.00 80.00 30.00 50.00 99.5 10000

2 800.00 80.00 40.00 50.00 96.7 7940

7 900.00 85.00 35.00 40.00 97.3 8360
15 1000.00 90.00 30.00 30.00 98.8 9240
17 1000.00 90.00 30.00 50.00 98.9 9890

3.2. Phén tich sw ¢6 y nghia cia mdé hinh véi
thuc nghiém

Phén tich sy phu hop cia mé hinh va sy c6 y nghia
cua md hinh dugc danh gia qua phéan tich ANOVA va
c4c chi s twong quan (bang 3). Su ¢6 ¥ nghia ciia cac
hé sé héi quy duoc kiém dinh boi chuan F, véi cac gia
tri P<0,05 cho biét cac hé sb hdi quy co nghia. Nhu
vay, bang 3 cho thay gia tri “Model-F-value” d6i voi
ham danh gia ty 1¢ nay mam la 8,24 va mé hinh hoan
todn c6 y nghia thong ké voi do tin cay 99,99%
(p<0.0001), trong tu két qua khéo sat cho thiy gia tri
“Model-F-value” d6i v6i ham danh gia ning suat la
11,80 va mé hinh c6 d¢ tin cay 99,99% (p<0.0001).
Vi tét ca cac yéu to dau vao va ting cap cac yéu to

nay déu cé gia tri p<0,05 cho biét ting yéu to nay
ciing nhu tuong tac timg cap yéu t6 déu c6 nghia. Dicu
nay dugc minh hoa rd hon khi quan sat mat dap ang &
hinh 2, hinh 3. Thém vao dé chuan F cho “sy khdng
tuong thich — Lack of fit” cia m6 hinh danh gia ty 1€
nay mam la 0,8 (p=0,6426), md hinh danh gi4 ning
suét 1a 4,2 (p=0,0633), dicu d6 chimg to mo hinh hoan
todn tuong thich voi thuc nghiem. Két qua thu duoc
cho thiy, cac yéu td dau vao déu co anh huong dén 2
théng sd dau ra. Két qua phéan tich ANOVA cho thay
gia tri R? trong tmg véi cac yéu td néu trén lan luot 12
(0,8850; 0,9168) (R-Squared) nhu & bang 3 cho thiy
gan bang 1, chang to gia tri thu dugc tir thuc nghiém
gan véi gia tri du doan ciia mo hinh.

Bang 3. Két qua phan tich ANOVA t6i wu qué trinh téng hep
cac yéu tb ddi véoi ham danh gia ty 1é nidy mim

VU th Téng binh Trung binh Gi tri F Gia trip
phwong binh phuong Prob>F
M6 hinh 28.05 2.00 8.24 0.0001 Tin cay
Phan du 3.65 0.24
Su khong tuong thich 2.25 0.22 0.80 0.6426 | Khong tin cay
Sai s6 thuan 1.40 0.28
Téng twong quan 31.70

(CV (%) = 0,50; R? (R-Squared) = 0,8850)
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Ty 1§ ndy mim

T 1§ ndy mm

b)
Hinh 2. Mdr dap ing cuia timg cap yéu té anh hweong dén ty 1é nay mam

Ty 1é ndy mam

a), b), ¢)- twong img véi bé day |6p liéu 13 30mm; 40mm; va 50mm

Trong truong hop & hinh 2a khi bé day I6p li¢u 1a
30mm, cho thay d6 4m nguyén liéu anh huong nhiéu
hon so véi nhiét d6 nuéc ngam. Cy thé hinh 2a cho
thdy d6 am anh huong nhiéu tir 81,5%-88%, khi do
ving nhiét d6 nudc ngdm chiu anh huéng tir 30°C-
35°C. O hinh 2c, khi bé day 16p liéu 1a 50mm két qua
cho thay nhiét d6 nuéc ngam anh hudng nhiéu hon so
véi o am cia nguyén ligu. Lic ndy nhiét do nudc
ngdm anh huéng tir 30,5°C-31,5°C; d6 am nguyén
liéu anh hudng tir 82%-86,5%. Xét trong 3 truong
hop khi bé day I6p liéu 12 30mm, 40mm, 50mm ty 1¢
nay mam 16n nhat dat 99,7% khi nhiét d6 nudc ngam
la 32°C -37,5°C va d6 am 1a 82%-87,5%.

Tuong tu vé két qua khao sat t6i wu hoa qua trinh
tong hop cac yéu t6 dbi voi ham danh gia vé ning
suat théng qua mat dép Gng cua ting cap yéu td anh
huong nhu trén hinh 3. Quan sat d6 thi ¢ hinh 3a cho
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a)

Tur cac gia tri phan tich c¢6 y nghia ¢ trén, gia tri
ham mong doi d6i véi ty 1¢ ndy mam va ning suét

136

b)
Hinh 3. Mdr dap ing ciia timg cap yéu té anh hweng dén ning sudt
a), b), ©)- twong vmg khi nhiét @6 mede ngam 1a 30°C; 35°C; va 40°C

thay khi nhiét d6 nudc ngam 14 30°C ning suat phu
thudc vao bé day 16p lidu nhiéu hon so véi do am
cta nguyén ligu, bé day I6p liéu anh huong dén ning
suat tir 42,5mm-50mm. O hinh 3b khi nhiét d6 nudc
ngdm la 35°C, quan sét thiy ring ning suit phu
thudc ca bé day 16p lieu va do 4m cia nguyén liéu.
Khi d6 khoang anh hudng cua bé day I6p lidu 1a
38mm-47,5mm va do 4m cua nguyén liéu tir 85%-
87,5%. Tuong tu trén hinh 3c cho thay khi nhiét do
nude ngam 1a 40°C thay rang ning suat phu thudc
boi do am cta nguyén liéu nhiéu hon so véi bé day
16p lidu, cu thé khoang dao dong sy anh huéng cia
d6 am nguyén lidu 1a 80%-82,5% va cia bé day I6p
ligu 1& 45mm-47,5mm. Xét ca 3 truong hop trén
hinh 3 cho thay ning suét 16n nhét 1a 9200 kg twong
tmg v6i do am nguyén lidu 14 80-82,5% va bé day
I6p liéu 1a 45-47,5mm.

Niing sufit

0
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c)

duoc phin mém DX7 dua ra dugc biéu dign theo
phuong trinh cu thé sau:
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Y, =97,75+0,49X, + 0,16 X, + 0,24X, — 053X, — 013X, X, —0,44X X, — 01X X,

+0,47X, X, +0,23X,X, — 035X, X, +0,27X? +0,071X 2 +0,29X 2 + 0,053X 2
Y, =8417,5+ 961,46 X, +49,79X, +171,04X, + 210,63X , + 3219X, X, + 63,44 X, X,

+105,31X, X, +116,56 X, X, —1156X,X, +2219X X, —359X? —797X 7 +11516X?

+108,91X ?

Trong d6 Y1 la ty 1¢ nay mam; Y, | nang sut; X;
la khdi lugng thoc kho; X, 1a do am cua nguyeén liéu;
X3 12 nhiét d6 nude ngam; X, 1a bé day 16p lidu.

Khi giai bai toan t6i wu danh gia ti 1 nay mam Y;
véi ham mong doi dat dugc 12 16n nhat, ning suét Y,
véi ham mong doi dat dugc 1a 16n nhét bang cach
chap muc ti€u theo thuat toan “ham mong doi” da
tim duoc 7 giai phép tdi wu véi ham lugng 4 bién
xac dinh 1a khoi luong thoc kho, d6 am ciia nguyén
liéu, nhiét ¢6 nudc ngam, bé day I6p lidu tir sir dung
thuat todn ham mong doi bang phuong phap mat dap
ing ciing duoc dua ra, két hop véi phuong trinh ham
mong doi d& tim ra, dugc két qua t6i wu cho thay Véi
4 cap gia tri bién 12 khdi luong thoc khd, do am cila
nguyén liéu, nhiét d6 nudc ngam, bé day lop lidu
khac nhau, cac gia tri ham mong doi thu duoc la
khac nhau. Gia trj ti wu chon dugc nhd phan mém
cho chat lugng san pham mong doi t6i wu hon ca
(ham mong doi chung dat 85,2%). Tién hanh kiém
tra tinh dling dan caa md hinh t6i wu, tién hanh thi
nghiém kiém chung tai diém t6i wu mé hinh dua ra,

TAI LIEU THAM KHAO

tir 46 chon cap bién cho két qua ham mong doi nhu
sau: khéi lugng thoc kho 1000kg, ¢ am ciia nguyén
liéu 83,72%, nhiét d6 nudec ngam 36,5°C, bé day I6p
liéu 46,7mm; khi d6 chat lugng san pham s& 1a: ty 1
nay mam 99,8002%: ning suat 9708,77 kg.

4. KET LUAN

Nho phuong phép todn hoc qui hoach hda thuc
nghiém bang dap ng bé mit da xac dinh dugc ham
ti uu cho hai yéu td vé san pham 1a ning suat cila
h¢ thong va ty 1¢ nay mam chiu anh huéng cua 3 yéu
t6: d6 4m nguyén liéu; nhiét 46 nudc ngdm; bé day
I6p liéu. Ca 3 yéu té nay ciing nhu sy twong tic giira
céc yéu td nay déu co anh huong dén ning suét cia
h¢ thong va ty 1¢ nay mam, diéu ndy ching to s
dung phuong phép qui hoach héa thyc nghiém bang
dap tng bé mat phi hop cho nghién ciu toi uu. Két
qua tim dugc gia tri bd thong sé tdi wu voi d6 4m
nguyén liéu (83,72%); nhiét do nude ngam (36,5°C);
bé day I6p liéu (46,7mm) cho ta gié tri nang suét dat
duoc cyc dai (9,708tan/ngdy) va ty 1¢ nay mam dat
(99,8%).
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Abatract:
SURVEY ON THE EFFECTS OF TECHNOLOGY FACTORS TO THE YIELD
AND RATE PERFORMANCE IN THE PLATFORM PRODUCTION SYSTEM USING
THE EXPERIMENTAL PLANNING METHOD

The paper presents the research results to investigate the influence of technological factors such as the
temperature of immersion water, thickness of the material layer, and moisture content of raw materials to
productivity and germination rate in production systems for industrial-scale green food. Survey results of factors
with survey value: water temperature soaked (30-40°C); material layer thickness (30-50mm); and moisture
content of materials (80-90%). The results of finding the optimal values for technology to achieve the largest
productivity (9,708 tons/day), the germination rate (99.8%) corresponding to the set of values is: material
moisture (83.72%); temperature of immersion water (36.5°C); thickness of material layer (46.7mm).

Keywords: Hydroponics Green Fodder, Fodder Growing Technology Growing System.
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