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sang dén su sinh trudng clia béo hoa dau (4zolla microphylla)
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Toém tht

Béo hoa déu (4zolla sp.) 1a ngudn phan xanh giau protein, khoang chat va kha niang ¢
dinh dam cong sinh, gop phan giam chi phi va cai thién dat. Nghién ctru nay nham danh
gi4 tac dong cua loai va ndng do dung dich phan bon hitu co ¢6 ngudn gde tir phu phdm

ca, phan bo va beéo hoa dau ket hop vai cac mirc che sang khac nhau doi véi sy sinh

truong clia béo hoa dau. Thi nghiém duge bd tri theo khdi hoan toan ngiu nhién (RCBD)
trong thung xdp (32 x 45 x 20) cm, muc nude 10 cm, tha 5 g béo gidng/thung. Két qua

cho thiy dung dich dam ca gbc dugc u tir phu pham cé pha lodng 50 lan thuc ddy su
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sinh truéng vuot trdi cua béo hoa dau. Muc che sang 40 % dugc xac dinh la phu hop

cho su sinh trudng cua beo hoa dau, véi kich thudc canh dat 12,3 mm, khdi lugng tuoi
dat 68,55 g, khdi lugng kho dat 5,81 g va vat chat kho dat 8,48 % sau 7 ngay. Két qua
mo ra tiém ning tmg dung phu phdm c4 trong san xuit cac loai ciy trong khéac, gop

phan thic ddy kinh té tudn hoan trong nong nghiép.

Béo hoa dau, che sang,
dung dich hitu co,
dam ca, phan bo, phé
phu phiam néng nghiép
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1 it van dé

Trong bdi canh nong nghiép hién dai huéng tdi tinh
bén vitng va thich Gmg v6i bién dbi khi hau, viéc khai
thac cac ngudn tai nguyén sinh hoc tai tao, than thién
v6i moi truong dang tré thanh mot chién luge trong
yéu. Béo hoa dau (4zolla sp. — BHD), 1a mot loai
duong xi ndi trén mat nudce thudc ho Azollaceae, duge
xéac dinh 12 mot giai phap tiém niang nho kha ning ¢
dinh dam cdng sinh voi vi khuan lam (Anabaena
azollae), cung cap ngudn dam hitu co doi dao cho
ndng nghiép. Tinh theo khéi lugng kho, loai nay chira
(25-35) % protein, (10-15) % khoang chat, (7-10) %
acid amin, cung vitamin, chit kich thich sinh truong
va nhiéu nguyén t6 thiét yéu nhu canxi, phdt pho, kali,
sat, dong va magié [1]. Nhimg dic diém nay khién
BHD tré thanh ngudn sinh khéi giau dinh dudng voi
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tiém ning Gmg dung rong rii, 1am ngudn thirc in xanh
giau dinh dudng cho gia stc, gia cAm va thuy san,
BHD lam phéan bén sinh hoc c6 thé giam t6i 25 %
luong phan bon uré sir dung trong canh tac lda ma van
duy tri ning suat, ddng thoi gop phan xir Iy 6 nhiém
nudc va giam phat thai khi nha kinh [2].

BHD duoc biét dén nhur mot ngudn phéan xanh tu nhién,
nhan sinh khéi nhanh va ré tién. Trong thuc tién, BHD
da dugc st dung dé 1am phan bon cho ciy trong va
chimg minh higu qua nang cao ning suét khi sir dung
BHD trong hé thng canh tac nhiéu loai cay trong, bao
gém lua, Ita mi, khoai mén va dau twong. Khoai moén
trong xen véi BHD trong dong nudc chay cham cho
ning suat cao hon 87,3 % so voi dbi ching, sir dung
BHD tao ra ning suét rau b xdi twong duong véi bén
uré khi dugc st dung ¢ cung ty 1¢ [3]. Bén canh do, ap

https://doi.org/10.55401/dghft633



Tap chi Khoa hoc & Cong nghé Vol 8, No 8

luc tir gia thanh phan bon hoa hoc tang, cung véi viéc
lam dung phan bon héa hoc trong thoi gian dai da gay
ra nhitng bét 1oi cho hé sinh thai nong nghiép. Viéc san
xudt BHD lam ngudn phan bon hitu co cho san xuat
néng nghiép sé& 1a giai phap co lgi vé mat moi truong
va giam chi phi san xuét.

Nhiéu nghién clru vé nudi tréng BHD da duoc thuc
hién trude day, bao gém muc nudc nuoi cao tir (10-30)
cm 1a thich hop cho nhén sinh khéi loai nay, BHD c6
thé ton tai trong pham vi pH tir 3,5-10, pham vi pH 1y
tuong cho BHD la tir 4,0-4,5, nhiét d t6i wu cho sy
tang truong va cd dinh nito tiy theo loai, thuong dao
dong trong khoang (20-30) °C, BHD thudng phat trién
t6t nhit trong bong ram (twong duong (25-50) % anh
sang mat troi cuc dai), o diéu kién anh sang thép hon 1
500 lux hodc trén 50 % anh séng cuc dai lam giam qua
trinh quang hop [4]. Tuy nhién, chat dinh dudng 1a yéu
t6 quan trong nhéat quyét dinh dén sinh kh6i BHD va
phan hitu co 1a ngudn dinh dudng hiéu qua cho su sinh
truong ciia BHD hon 1a phan v6 co, su sinh truéng va
ham lugng protein thu duoc cao hon so vai khi trong
bang v6 co, nghién ciru di str dung phan bon hitu co tir
c4c loai phan chudng gia stic, phan trin, nudc thai ao
nudi ca tré dé canh tac BHD, cho thﬁy hi€u qua rd rét
vé ning suét va chét lugng sinh khéi [5].

Mat khac, Viét Nam hién phai d6i mat véi khéi luong
16n phu pham thai ra tir hoat dong san xuit nong
nghiép. Mdi nim Viét Nam phat sinh khodng 156,8
triéu tdn phu phdm ndng nghiép, phan 16n chua duoc
khai thac hiéu qua [6]. MOt nghién ctu trude day da

ching minh rang, phu phim nong nghiép, dic biét 1a ca
va phan bo, khong chi cung cip ngudn dinh dudng gitip
ting ning suat cdy trong va ci tao dét thoai héa ma khi
két hop lai véi nhau con tao ra phan bon hitu co giau
gia tri, m¢ ra huéng thay thé bén viing cho phan bon
héa hoc [7].

Cho dén nay, cac nghién ciru str dung ngudn phé pham
hitu co dé trong cdy con han ché, do d6 sir dung nhiing
ngudn phu pham hitu co doi dao nay trong BHD gitp
cung cip ngudn nguyén liéu BHD cho san xut hitu co
theo tiéu chuan trong trot hitu co. Nghién ciru nay nham
muc dich xac dinh loai va néng d6 dinh dudng phan
bon ¢6 ngudn gde tir phé pham ndng nghiép dé nuodi
trong BHD, ciing nhu mirc che sang thich hop cho sy
sinh truong va nhan sinh khdi cua loai nay.

2 Vat li¢u va phuong phap nghién cuu

2.1 Vat liéu nghién ctru

Gibng BHD Azolla microphylla dugc cung cap tir Trudng
Pai hoc Bac Liéu; cac phu phim ndéng nghiép: phan bo
hoai dugc thu tir trang trai chin nudi, phu phdm cé tuoi
(dAu, xuong, ndi tang, thit dam) thu tir nha méay ché bién
ca, BHD duogc thu tir ty nhién, sau d6 dugc 1 thanh dang
dung dich theo quy trinh: 10 kg nguyén liéu + 1 kg ri
duong + 100 mL ché pham KMINA-1 + 50 L nuéc, 0
trong thiing nhya va ddy nip bang vai man, sau d6 1 trong
25 ngay [8]. Céc dung dich hitu co gbc thu dugc sau 25
ngay U duoc phan tich tai Vién Nghién ctru va Phét trién
Ving ¢6 thanh phan va ham luong cac chit nhu Bang 1
va dung dich v6 co ¢6 thanh phan nhu Bang 2.

Bang 1 Bang thanh phan dinh dudng trong cac dung dich hiru co (BVT: mg/L)

Dung | Ges | P205 | KO | e | pp | A¢ | Hg | ca | Mg | Cu' | M’ | Fe® | zn®
dich ts ts

PB | 1,66 | 0,052 | 0,076 | 0,008 | 1,11 | 0,185 | KPH | 4383 | 111,5 | 048 | 4,52 | 45,1 | 827
DCA | 2,64 | 434 027 0,04 032 | 625 50,92 | 0,48
BHD | 1,110,046 | 0,112 | 0,0005 | 0,861 | 0,052 | KPH | 334,0 | 133.8 | 2,71 | 2,53 | 34,7 | 8,14

(*) Chi tiéu dwrgc Vietnam Laboratory Accreditation Scheme cong nhdn; (ts) tong so;(KPH) khong phdt hién.

Bang 2 Bang thanh phan dinh dudng trong dung dich v6 co (DVT: mg/L )

Héa chit Khdi lrgng Héa chit Khdi lrgng Héa chit Khdi lwgng
CaCl2H,0 5,88 CuSO4-5H0 0,0025 EDTANa,-2H,O 0,19
MgSO47H,O 9,86 H;BO; 0,012 FeSO47H,0 0,14
K>SOq4 6,97 Na;MoO4-2H,0 0,036 CoCly6H,0 0,0024
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| NaH,PO4-H,O 2,76

7ZnSO47H,0 \

0,0029 \ MnCly-4H,O 0,099

Céc dung cu thi nghiém khac: thing x6p trong cay, can,
thudc kep, ca dong,...

2.2 Phuong phap nghién ctu

Thi nghiém dugc tién hanh tir 09/2024 dén thang
03/2025 tai Vién Khoa hoc lién nganh, Khu Céng ngh¢
cao, Thanh phé H Chi Minh.

Céc thi nghiém duogc tién hanh trong nha mang giup
céch ly cac yéu to phi thi nghiém nhu mua, con tring
gay hai, nhiét d6 khong khi dao dong trong khoang (25-
30) °C, d6 4m duy tri trong khoang (70-75) % bang may
phun swong cam bién theo do am khong khi. BHD duoc
tién hanh nuéi trong cac thing xp, mdi thung xdp kich
thudc rong x dai x cao 1a (32 x 45 x 20) cm, myc nudc
nuoi 10 cm, pH dao dong tur 6,2-6,5, mdi thiuing xép tha
5 g BHD.

2.2.1 Anh huong cia loai dung dich phan bon khéc
nhau dén sy sinh truéng va ning suat BHD

Céc dung dich hitu co gdc duoc  tir phan bo, BHD,
phu pham c4 ¢ thanh phan nhu Bang 1 va Bang 2 duoc
st dung trong thi nghiém nay. Sau do, cac dung dich
nay duoc pha lodng theo cac nong d6 khac nhau trong
thi nghiém dé trong BHD trong cac thung x6p, muc
nude nudi 10 cm, che sang 40 %, mdi thung xdp tha 5
g BHD. Bun duoc st dung & cong thirc 2 duoc lay tir
bé mat rudng (siu xudng 2 cm) tai noi thu miu BHD
nham so sanh véi cac didu kién dinh dudng hiru co va
v6 co. Thiét ké thi nghiém theo kiéu khdi hoan toan
ngau nhién (RCBD) 1 yéu t6 v6i 5 cong thirc v&i 3 1an
lap lai. Cac phuong phap xtu 1y 1a CT1: d6i chung 1
(dung dich v6 co, EC =1 500 mS/cm); CT 2 : (nudc +
16p bun 2 cm), CT3 : dung dich PB pha lodng 100 lan,
CT4 : dung dich BHD pha loang 100 lan, CT5: dung
dich DCA pha loang 100 lan.

2.2.2 Anh hudng cia ndng d6 phan bon dén sy sinh
truéng va nang suat BHD

Dung dich hitu co PCA dugc chon tir thi nghiém trude
(Muc 2.2.1) duge sir dung dé danh gia nong do thich
hop cho viéc nuéi trong BHD. Thi nghiém duge bb tri
theo kiéu RCBD 1 yéu tb v6i 4 cong thirc va 3 lan lap

lai. Mdi 1an lap lai 1 thung xdp c6 kich thudc bé mit
(32 x 45 x 20) cm, mdi thung xdp duoc tha 5 g BHD,
muc nude nudi 10 cm, che sdng 40 %. Dung dich PCA
gbc (Bang 1) duoc pha lodng theo bén nong do khac
nhau dé dé nuéi trong BHD bao gdm CT1: pha lodng
10 1an, CT2: pha lodng 25 lan, CT3: pha lodng 50 lan,
CT4: pha loang 100 lan.

2.2.3 Anh huéng ctia mat do che sang dén sinh trudng
va nang suat BHD

Loai dung dich dugc chon néu trong thi nghiém 1 (Muc
2.2.1) va ndng d6 dung dich dugc xac dinh trong thi
nghiém 2 (Muc 2.2.2) dugc st dung trong thi nghiém
nay. BHD duoc trong dudi cic mat do che sang khéc
nhau bang lu6i cit ning theo thong s ctia nha san xuat.
Thi nghiém duogc bb tri theo kiéu RCBD 1 yéu t6 trong
cac thung x6p (kich thude bé mit (32 x 45) cm, cao 20
cm) véi 4 cong thire va 3 1an lip lai, muc nudce trong
10 cm. Mdi thung x6p tha 5 g BHD. Bén cong thirc xir
1y bao gdbm CT1: d6i ching (khong che sang, cuong do
122 531 lux), CT2: che sang 50 % — d6 truyén sang 50
% (cuong do 52 312 lux), CT3: che sang 40 % —do
truyén sang 60 % (cudng d6 80 227 lux), CT4: che sang
30 % — do truyén sang 70 % (cuong do 95 237 lux).
Cuong d6 anh sang tai cac muc che sang khac nhau
dugce do tai thoi diém 12 gid trua.

2.3 Chi tiéu theo doi

Céc chi tiéu theo ddi sinh trudng bao gdm: kich thude
canh béo (mm): sir dung thudce kep dé do kich thude 20
canh béo ngiu nhién/thing. Po theo chiéu ngang canh
béo tai vi tri dai nhét va ghi chép két qua; Tdc do ting
dién tich bao phu sau 7 ngay (dién tich bé mat béo che
pht sau khi tha 7 ngay/ dién tich che phu khi méi tha
béo vao thung).

Céc chi tiéu theo ddi ning suat bao gdbm: khdi luong (g)
tuoi, kho (sdy kho & nhiét d6 35 °C trong vong 72 gid)
tinh trén 1 don vi nhan nudi sau 7 ngdy trong.

Vat chat khé (VCK) (%), phan trim khdi lwong chat
khé chiém trong trong lwong tuoi dugc tinh theo cong
thuce:

Khoi lwgng twoi — Khoi lwong kho

VCK (%) = 100 —
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2.4 Phuong phap xu 1y s6 lidu

Dit ligu thu thap dugc xur 1y trén Excel 2016; phan tich
phuong sai (ANOVA) va so sanh trung binh theo LSD
(Least Significant Difference Test) dugc thuc hién
bang phan mém SAS phién ban 9.4.

3 Két qua va thao luan

3.1 Anh huédng cua loai dung dich phan bon dén sy sinh
truong va niang suit cia BHD

. 12 “ 1172 116a
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S 9.5
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PCA Véco Nuoc-
Dung dich phan bon bun

Ghi chu: chit cai a,b,c, ...

Dung dich phan bon

Su sinh trudéng cia BHD & cac dung dich phan bén
khac nhau dugc thé hién qua Hinh 1 va Hinh 2. Tbc do
tang dién tich che phii bé mit cia BHD & cac cong thirc
¢6 sir dung dung dich phan bon cao hon nhiéu so véi
khi khong str dung phan bén (dbi chimg: nude + bun).
Céc dung dich hitu co c¢6 ngudn gdc tir phu pham ca,
phan bo va BHD déu c6 théng sé dinh dudng thich hop
cho su phat trién cuia BHD.

Nudc + bun 1,83¢
Véco 2.41ab
bCA 2.46a
PB 2.3b
BHD 2,3-'1ab‘
0 1 2 3

Téc 86 tang dién tich che phi (13n)

theo sau gid tri TB ciia chi tiéu thé hién sw sai khdc c6 nghia thong ké, cdc chir cdi giong nhau

6 sw khdc biét khong cé y nghia thong ké

Hinh 1 Kich thude canh béo, toc dd tang dién tich che phu bé mit cia BHD tréng trén cic dung dich dinh
dudng khac nhau sau 7 ngay.
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Ghi chu: chir cdi a,b,c, ...
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BHD PB DCA Vo co Nucc +
Dung dich phan bon bin

theo sau gid tri TB ciia chi tiéu thé hién sw sai khdc c6 nghia thong ké, cdc chir cdi giong nhau

¢6 s khdc biét khong cé y nghia thong ké.
Hinh 2 Khéi lugng tuoi, kho va vat chit kho (%) cia BHD nudi trong trén cac dung dich phan bon khac nhau

B6 sung ngudn dinh dudng hitu co giap BHD sinh
truong nhanh va cho ning suét cao hon. Theo mot két
qué nghién ciru khac, khi ¢6 phan chudng, toc do ting
trudng cua A. microphylla dat (0,11-0,13) g/ngay, thoi
gian nhan d6i khi c6 b sung phéan chudng 14 (5,9-8,5)
ngay, trong khi khong b sung phan chudng phai mat
t6i 12,8 ngay [9]. Két qua thi nghiém nay ciing twong
tu nhu két luan trén, trong d6 dung dich v co va dam

cé cho két qua vuot trdi hon so vai cac cong thirc con
lai. Sau 7 ngay, BHD nudi trong dung dich v6 co dat
kich thuéc canh 11,6 mm, dién tich che phu tang 2,41
1an, khéi lugng twoi thu dugc khoang 59,17 g/thiing va
khéi luong kho dat 4,68 g/thung. Két qua tuong tu duoc
ghi nhén ¢ dung dich dam c4, véi kich thudc canh 16n
hon mét chit 1a 11,7 mm, dién tich che phu tang 2,46
lan, khdi lugng tuoi khoang 59,21 g/thiung va khéi
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lwong kho 1 4,85 g/thung. Su khac biét vé sinh truong
ctia hai cong thirc nay co y nghia théng ké so voi cac
cong thic dinh dudng khac. Trong khi do, cac dung
dich hitu co con lai vAn gitip cdi thién sinh truong
nhung & muc thip hon: dung dich Phén bd (PB) cho
khéi lwong tuoi khoang 50,20 g/thung va khdi lugng
kho 4,01 g/thung; con dung dich BHD dat 53,50 g
tuoi/thung va 4,13 g kho/thung. Nito 1a mot dudng chit
thiét yéu cho sy sinh truéng caa BHD. Tuy nhién, nho
sw cong sinh cua vi khuan lam (4nabaena sp.) c6 kha
nang ¢ dinh nito tir khi quyén va chuyén hoa thanh
dang cdy c6 thé hip thu nén khi ndng d6 N trong dung
dich nuoi tr6ng & muc thép, hoat dong ¢d dinh N cua A.
azollae sé& gia tang [10]. Vi vy, ngoai ngudn N tir khi
quyén, viéc bd sung thém mot lugng nho N trong dung
dich 12 can thiét dé bao dam sy sinh truéng on dinh cia
BHD [11]. Ngoai ra, ham luong P c6 anh hudng truc
tiép dén kha ning cb dinh N cua A. filiculoides [12].
Trong méi trudong giau P, BHD c6 thé hoan toan dya
vao su cong sinh voi cac diazotrophs (vi sinh vat cb
dinh N,) dé dap ung nhu ciu nito. Pdng thoi, P dong
vai tro quan trong trong viéc gia ting khéi luong kho,
boi day 1a nguyén lidu dé hinh thanh cac hop chit
pyrophosphate — nguén ning lwong chu yéu cho cac
qua trinh sinh trudng, dong thoi 14 thanh phan ciu tao
phospholipid ciia mang té bao [13]. Két qua nay giai
thich tai sao ty 16 VCK ctua BHD dat cao nhét (8,19 %)
khi trdng trong dung dich PCA (43,4 mg/L P,0s), vuot
troi so voi cac cong thirc khac c6 ham luong P thip hon
nhu PB (0,52 mg/L P,Os) va BHD (0,46 mg/L P»Os).
Bén canh d6, dung dich phan bo ciing cho ham lugng P
cao hon so vdi dung dich BHD, nho vay VCK (%) thu
duoc cling cao hon, lan lugt dat 7,99 % va 7,54 %.
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DUNG DICH VO cO’

PC: NUOC + BUN

Hinh 3 Sinh trudng cia BHD sinh trén cac moi
truong dinh dudng khac nhau sau 7 ngay trong.

3.2. Anh hudng ciia nong d6 dung dich nhin nubi dén
sinh trudng va ning sudt BHD

O thi nghiém trén da xac dinh dung dich dinh dudng
DCA thich hop cho sinh truéng va ning suit cua BHD.
Tuy nhién mdi loai thuc vt thich hop trong & ndng do
dinh dudng trong khac nhau, nong d6 dung dich trong
qué cao hay qua thap déu anh hudng tdi sinh trudng ciia
cdy trong [14]. Quan st qua trinh sinh truong cia BHD
& cac nong do phan bon khac nhau cho thdy BHD bi
chét khi néng d9 dung dich tréng qua cao (ndng do pha
lodng 10 1an), & cac nong do phan bon pha lodng tir 25
lan dén 100 lan BHD c6 thé sinh truong va nhén sinh
khdi tot hon (Hinh 6).

0 05 1 15 2 3

2.5

Téc d6 tang dién tich che phd ( 1an)

Ghi chii: chiF cdi a,b,c, ... theo sau gid tri TB ciia chi tiéu thé hién si sai khéc c6 nghia thong ké, cdc chir cdi giong nhau

6 sw khdc biét khong cé y nghia thong ké.
Hinh 4 Kich thu6c canh béo, tbe d6 ting dién tich che phii cia BHD trong bang dung dich dam cé pha lodng
cac nong d6 khac nhau sau 7 ngay
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Ghi chu: chit cdi a,b,c, ... theo sau gia tri TB cua chi tiéu thé hién sy sai khac co nghia théng ké, cac chir cai

giong nhau c6 s khdc biét khong cé y nghia thong ké.

Hinh 5 Khdi luong tuoi, kho va VCK cua BHD trong bang dung dich dam cé & cac ndng do pha lodng khac
nhau sau 7 ngay.

| e :
| Pha loing 25 lin || Pha loing 50 lin ||

Hinh 6 Sinh truéng cua BHD sau 7 ngay trdng & cac
ndng do dung dich dam c4 pha lodng 25 1an, 50 lan
va 100 lan.

Két qua thi nghiém cho thiy nong d¢ dung dich dam ca
c¢6 anh huéng rd rét dén sinh truéng va ning suat cua
BHD. Khi nong d6 qua cao (pha lodng 10 14n), ré bj
den, canh héa nau va ciy chét dan. O nong d¢ pha lodng
25 14n, sinh trudng bi han ché (kich thudc canh dat 9,10
mm, do che phu ting 1,91 1an sau 7 ngdy), trong khi
pha lodng 100 lan cho sinh truong kha tdt (canh 11,30
mm, che phu ting 2,45 1an). Sy sinh truong cia BHD
dat t&i uu nhét 1a & ndng do pha loang 50 1an, voi kich
thudc canh dat 12,2 mm, tdc d6 che phu tang 2,63 lan,
khdi luong tuoi dat 64,25 g, khéi luong kho dat 5,42 g

va ty 1& VCK dat 8,44 %, cao hon so véi khi trong &
nong d6 dung dich pha loang 100 lan (58,21 g twoi, 4,75
g kho; VCK dat 8,16 %) va pha lodng 25 lan (52,05 g
tuoi; 4,05 g kho; VCK 7,78 %), su khac biét c6 y nghia
thong ké (p < 0,05). Mot nghién ctru trude day ciing
cho thdy phét pho (P) dong vai trd quyét dinh trong sinh
trudng va ¢b dinh nito cta A. microphylla, nghién ciru
da két luan rang két hop 10 mg/L N va 30 mg/L P cho
sinh khdi béo cao nhat vé trong lugng tuoi (13,28 g),
trong lugng khoé (1,126 g) va thoi gian nhan d6i nhanh
nhit (7,71 ngay) [11]. Nhu vy, trong thi nghiém nay
dung dich DCA pha lodng 50 1an dugc xem 1a thich hop
nhét cho sinh truéng va tich lity sinh khdi ciia BHD.
3.3. Anh hudng ctia mat d6 che sang dén qua trinh nhan
nu6i BHD

Trong diéu kién nhiét d9 cao va cuong do anh sang gay
gat, sy sinh truong cia BHD thuong bi kim ham. Tai
Thanh ph H Chi Minh, lugng ning nhiéu cing anh
sang manh ciing 12 yéu t6 han ché su phat trién cua loai
nay. Vi vay, dé nuoi tréng dat hi€u qua, can giam thiéu
tac dong bat loi ciia anh sang, trong d6 viéc sir dung
ludi che nang dwoc xem 1a giai phap don gian va hitu
hiéu.
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Che sang 30%

b=

Che sang 40% 2.45a

Che sang 30% 2.34ab

b=

DC-khéng che sang

Céng thue thi nghiém

(5] A

Téc @6 tang dién tich che pht (1an)

theo sau gid tri TB ciia chi tiéu thé hién sw sai khdc c6 nghia thong ké, cdc chir cdi giong nhau

c6 s khdc biét khong cé y nghia thong ké.

Hinh 7 Kich thudc canh beéo va dg tang dién tich che phi cuia BHD & cac mat do che sang khac nhau sau 7 ngay.

Kha ning nhan sinh khdi cia BHD & cac mirc che sang
khac nhau cho thay tc do sinh truong va tich liy sinh
khdi ting 1én rd rét khi 4p dung che sang (30-40) %,
nhung lai gidm khi mirc che dat 50 %. Khi méat d6 che
sang qua cao (cu thé trong thi nghiém 1a mirc che phu
50 %) lam giam murc truyén sang truc tiép t6i cdy trong,
dan dén cay thiéu anh sang dé quang hop, dan dén giam
su tich luy vat chét trong cdy trong, giam ning suat.
Trong thi nghiém nay, két qua tang dién tich che phu
gitra hai cong thic che sang (30 va 50) % khac biét
khong c6 y nghia thong ké & d¢ tin cay 95 %. Trong khi
do, che sang 40 % duoc xac dinh 1a toi wu nhét, giup
dién tich che phu bé mat tang 2,45 lan sau 7 ngay, kich
thudc canh beéo dat 12,3 mm (Hinh 7).

80 4 68,55a
58.35 58.83ab
60 | 52,26 e ik
g
& 40
%‘I
) <
2 1.1b 4,8a 8la
":8 0
M DC-khéng Chesang Chesang Chesang
che sang 30% 40 % 30 %
Cdng thic thi nghiém

= Khéi lwong twoi m Khéi tuong khd

Ghi chu: chir cai a,b,c, ...

Vit chat khé (%)

Nghién ctru truée ddy cho thdy anh sang c6 anh hudng
quyét dinh dén sinh truedng cua BHD, xé4c dinh murc che
sang 30 % 1a t6i wu [15], trong khi nhiéu tac gia khac
khang dinh loai nay phat trién t5t nhat khi nhan (25-50)
% 4nh sang mit troi va sinh khoi giam nhanh néu che
sang qua 50 % do quang hop bi han ché [1, 12]. Trong
mot nghién ctru khac cling ghi nhén A. microphylla cho
sinh khéi cao nhét dudi anh sang tu nhién, twong duong
véi che sang (20-40) %, nhung suy giam rd rét & muc
60 % [9]. Két qua nay phu hop véi thi nghiém, khi BHD
phat trién toi wu & diéu kién che sang 40 % (80 227 lux)
khéi lugng tuoi dat 68,55 g, khdi luong kho dat 5,81 g
va ty 1& chat kho cao nhit 8,48 % (Hinh 8).

86 4 8.48a
8.5
84
83 8.23a
g2 -
¥ 8.0.’b
8.1 8.03b {
g
7.9
7.8

BC l-.hong Che sang 30 Che sang 40 Che sang 30
che sang % % %

Cédng thire thi nghiém

theo sau gid tri TB ciia chi tiéu thé hién sw sai khdc c6 nghia thong ké, cdc chir cdi giong nhau

6 su khdc biét khéng c6 y nghia thong ké.

Hinh 8 Khéi luong tuoi, kho va vat chat kho (%) cuia BHD trong ¢ cac mat do che sang khac nhau sau 7 ngay.

Nhu vay, BHD c6 kha néng sinh truéng va nhan sinh
khéi tbt trong diéu kién che sang 40 %. Két qua cho
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thiy béo nhan sinh khdi nhanh va ning suat dat cao
nhét.
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4 Két luan duogc xac dinh 1a phu hop cho sy sinh trudng cia BHD,
dat 12,3 mm kich thudc canh béo; tang 2,45 lan dién
tich che phu; dat 68,55 g/thung khdi luong tuoi; 5,81
g/thiing khéi lugng kho; 8,48 % VCK sau 7 ngay. Két
qua dat duoc ¢ nghién ciru nay khang dinh tiém ning

Két qua thi nghiém cho thiy sir dung dung dich PCA &
nong do pha loang 50 lan 1a ngudn dinh dudng hitu co
thich hop cho su sinh trudng va phét trién cia BHD.
Viéc stt dung DCA gilp cay sinh truong khoe, tang

. s . - ungd ja dam c4 nhu moét ngudn dinh dudng t
nhanh dién tich che phu, tich Ifiy vit chit kho hidu qua =& CUNe Cua dam ca TAW mot nguom dinfy duong A

nhién, gop phan thiic ddy san xuat BHD theo huéng an

va dat ning suit sinh khdi cao. Mtic che sang 40 % . T Lo .
toan, than thién moi trudng va bén viing.
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Study on the effects of organic fertilizer solution and shading level on the growth of Azolla microphylla

Bui Le Trong Nhan®, Tran Thi Quy, Tran Thi Huong
Institute of Interdisciplinary Science, Nguyen Tat Thanh University
“bltnhan@ntt.edu.vn

Abstract In the trend of sustainable agriculture, the use of agricultural by-products to replace chemical fertilizers
is increasingly focused. Azolla sp. is a green manure source which is rich of protein, minerals and able to fix
symbiotic nitrogen that contributes to cost reduction and soil’s quality improvement. This study evaluated the effect
of organic solutions derived from fish’s by-products, cow dung and Azolla, combining effect of different shaded
ranges on the growth of Azolla microphylla. The experiment were arranged in a completely random block design
(RCBD) using styrofoam boxes (32 x 45 x 20) cm with 10 cm depth of water, adding with 5 g of Azolla microphylia
each box. Results showed that the 50-fold diluted organic solution derived from fish’s by-products promoted the
best growth of Azolla microphylla. 40 % of shade was confirmed suitable for Azolla microphylla growth after 7
days, leaves’ horizontal length reached 12.3 mm, fresh biomass per box reached 68.55 g, dry biomass per box
reached 5.81 g, and dry matter reached 8.48 %. The research proved the potential applying of fish’s by-products in
production of other crops, thereby promoting the circular economy in agriculture.

Keywords Agricultural by-products, Azolla sp., cow dung, fish accessories, organic solution, shading.
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