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TOM TAT

Phén bén hiru co dong vai tro quan trong trong canh tac néng nghiép theo hudng an toan sinh
hoc. Vi vay, nghién ciru nham danh gia hiéu qua phéi hop gitta phan hoa hoc va hiru co (bio-organic
fertilizer, BOF) dén phat trién va ning suét clia rau mudng (Ipomoea aquatica). Nghién ctru dugc thuc
hién & trai thuc nghiém Truong Dai hoc Tra Vinh tir thang 9/2023 dén thang 6/2024. Phan hiru co dugc
san xuat bang cach bd sung nam Trichoderma reesei (chung CN4-VR11) va vi khuén Bacillus (ching
TC8-RL23) vao cac phy phim nong nghiép. Ném nghiém thire (NT), bao gdm céc ty 1& khac nhau tir
100% phén bon v6 co dén 100% BOF, dugc trién khai qua hai vu trong Céc NT c6 bd sung phan BOF
lam ting dang ké luong hitu co, dam tong va 1an hitu hiéu trong dét so voi NT ddi chimg (100% phan
bon vo co). Thém vao d6, kich thude 14, s6 lwong 14 va chidu cao cdy ciing khac biét gitta cac NT va
gitra hai vu. Dang cha y, NT phéi hop giita bon phan vo co (50%) va phan BOF (50%) cho nang sudt
rau muong cao nhét trong vu thtr hai. Nghién ctru cho thdy tiém ning sir dung phan BOF trong canh tac
rau muong, tién tGi nén san xuat ndng nghiép xanh.
Tir khéa: Bacillus, Nong nghiép xanh, Phan bén hoa hoc, Rau mudng (Ipomoea aquatica), Trichoderma
reesei CN4-VR11
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ABSTRACT

Organic fertilizers play a crucial role in promoting safe and sustainable agricultural practices.
Therefore, this current investigation was to evaluate the effectiveness of combining inorganic and bio-
organic fertilizers (BOF) on the growth and yield of water spinach (Ipomoea aquatica). The research
was conducted at the experimental farm of Tra Vinh University from September 2023 to June 2024. In
this research, the bio-organic fertilizer was produced by supplementing agricultural by-products with
the fungal strain Trichoderma reesei CN4 VR11 and the bacterial strain Bacillus TC8-RL23. Five
treatments, including different ratios ranging from 100% inorganic fertilizer to 100% BOF, were applied
over two cropping seasons. Soil parameter analyses revealed that the treatments supplemented with
BOF significantly increased organic matter content, total nitrogen, and available phosphorus compared
to the control treatment (100% inorganic fertilizer). Furthermore, the findings also demonstrated
statistically significant differences in leaf size, number of leaves, and plant height among the treatments
and between the two cropping seasons. Notably, the treatment combining 50% inorganic fertilizer and
50% BOF vyielded the highest water spinach production in the second crop. The findings support the
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potential of using BOF in water spinach cultivation to enhance yield, improve soil fertility, and reduce
dependence on chemical fertilizers, thereby promoting the transition toward organic agriculture.
Keywords: Bacillus, Inorganic fertilizer, Organic agriculture, Trichoderma reesei CN4-VR11, Water

spinach (Ipomoea aquatica)

1. MO PAU

Rau mudng (Ipomoea aquatica), mot
loai rau dugc canh tac nhiéu va cung cip
nhiéu dinh dudng, duoc ti€u thy rong rai o
Pong Nam A. Rau muébng sinh truong
nhanh, 1a ngudn bd sung khoang chit chat
thiét yéu, axit amin va cac vitamin doi dao
(Gupta va cs., 2019; Roy va cs., 2022).
Trong rau mudng, lugng protein cé thé dat
t6i 25,60% khoi lugng kho, tity thude vao
phuong phap chiét xuat (Joshi va cs., 2021;
Adedokun va cs., 2019).

Hién nay, viéc canh tac rau mubng &
Viét Nam thuong phu thudc nhiéu vao phan
bén hoa hoc. Tuy nhién, do phan bon hoa
hoc duoc sir dung khong can ddi, chiém hon
90% trong tong s6 khoang 11 triéu tAn phan
bon tiéu thy hang nam, gy ra nhiéu hé luy.
Viée sir dung phan vo co da dan dén thoai
hoa dat, dan dén ning suit ciing nhu chat
lugng néng san cling giam (Paramesh va
cs., 2023). Bén canh d6, viéc lam dung phan
dam con lam tang nguy co bung phat sau
bénh va cac van dé ddi vai stic khoe nguoi
tiéu ding do ton du hoa chat trong ndng san
(Martinez va cs., 2021).

Phan bon hitu co duge quan tdm va
xem nhu 1a mot giai phap thay thé an toan
va bén viing. Phan hitu co khéng chi cung
cap dinh dudng, ting kha ning gitr nude ma
con gitp cai tao ciu trac dit va ting cuong
vi sinh vat (VSV) c6 lgi (Panday va cs.,
2024). Cac bao cao khac nhau khi so sanh
hiéu qua cia phan bon hoa hoc va hitu co
d6i v6i rau mudng. Nghién ctru ctia Noor va
cs. (2022) cho thiy khong c6 su khac biét
dang ké vé sinh truéong trong didu kién da
canh, trong khi nhitng nghién ctru khac ghi
nhéan tac dong tich cuc cua phan hitu co dén
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ham luong diép luc, sinh truong va nang
suit (Pohan, 2021).

Loi ich ctia phan bon hitu co khéng
chi gi6i han ¢ tac dong ngin han. Cac
nghién ctru dai han cta Francioli va cs.
(2016) chung minh phan bon hitu co ¢6 kha
ning ting cuong lugng chat hiru co va sy da
dang cua quan thé VSV, tir d6 thuc day cac
nhém VSV ¢6 loi can thiét cho chu trinh
dinh dudng. Ngoai ra, viéc két hop phan
hitu co v6i ludn canh cdy trong duge ching
minh 1a ddc biét hiéu qua, giup tdng nang
sut cay trong, trir luong dinh dudng trong
dat va on dinh hé VSV dét. Phuong phap
nay ciing gitp ngan chin mam bénh tiém an
trong dat (Jiang va cs., 2022). Nguoc lai, lgi
ich ngan han ciia phan vo co c6 thé bi gisi
han boi nhiing anh hudng ti€u cuc dai han
nhu gy doc cho dat va lam suy giam do phi
nhiéu (Assefa va Tadesse, 2019). Nham giai
quyét mdi lo ngai vé lam dung phan bon vo
co va nhu cau ndng san an toan, nghién ciru
nay danh gia hiéu qua viéc phdi hop phan
bon hiru co duge 1am tir phu pham nong
nghiép c¢6 bd sung nim Trichoderma reesei
CN4-VR11 va Bacillus sp. TC8-RL23 véi
phan vo co trén rau mudng. Myc tiéu la thuc
day nong nghiép bén viing, giam 6 nhiém
va ning cao ning sut.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Vat liéu nghién ciru

Phén bo, than cay déu phong va mun
dura dugc thu thap tai dia phuong, cung
gidng rau mudng (cong ty Chanh Nong).

Phan BOF (BOF: bio-organic
fertilizers) dugc san xudt tir phan bo, than
cay dau phong va mun dira dugc thu thap tai
dia phuong, bang cach ¢ v6i thoi gian 30
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ngay. Hon hop a gdm 60% phan bo, 20%
than cay dau phong va 20% mun dtra, c bod
sung 5% Trichoderma reesei chiing CN4-
VRI11 (10® CFU/g), 5% Bacillus chung
TC8-RL23 (10® CFU/mL), 1% CaO va 1%
mat ri duong. Vi khuan Bacillus ching
TC8-RL23 dugc thém vao ngay 20 sau khi
1. Phan BOF sau khi U dat tiéu chuan phan
hitu co theo “Quy chuin qubc gia QCVN
01-189:2019/BNNPTNT vé chat lwong
phén bon”.
Phan v6 co NPK 20-20-15.

2.2. Thoi gian, dia diém nghién ciru
Nghién ctiu duoc thyc hién & trai
thyc nghiém Truong Pai hoc Tra Vinh tr
thang 9/2023 dén thang 6/2024.
2.3. Phwong phap nghién ciru
Thi nghiém dugc bé tri theo thé thuc
khdi hoan toan ngiu nhién (RCBD) véi 5
nghiém thie (NT), 3 1an ldp lai (Bang 1).
MJi 6 thi nghiém rong 45 m2 (3m x 15m).
NT d6i chimg T1 (100% phéan vé co) theo
khuyén cao, cho ca hai vu.

Bing 1. Céc nghiém thirc bon phan sir dung trong thi nghiém trén cay rau mudng

Nghiém thtrc

Luogng phén (ap dung 0,1 ha)

T1 100% phan vo co (ddi chimg)

15kgN+20kgP +5kgK

T2 75% phén v6 co + 25% phan BOF 11,25 kg N + 15 kg P + 3,75 kg K + 0,5 tin BOF
T3 50% phén vo co + 50% phan BOF 7,5 kg N + 10 kg P + 2,5 kg K + 1 tin BOF
T4 25% phan vo co + 75% phan BOF 3,75 kg N + 5 kg P + 1,25 kg K + 1,5 tn BOF

T5 100% phan BOF

2 tin phan BOF

2.4. K¥ thuit canh tac va trién khai thi
nghiém

Piat dugc lam sach, cay x6i, phoi ai
va 1én ludng. Phan bon duoc tron vao dat
mat theo ting nghi€m thirc. Phan dam (N)
v6 co duoc chia 1am nhiéu 1an bon (bén 16t,
bo6n thiac vao ngay 10 va 15 sau khi gieo).
Phan lan (P20s) va kali (K20O) dugc bon 16t
mot 1an trude khi gieo hat. Gieo hat rau
mudng (10g/m?), phti rom va tudi nudc hai
lan/ ngay. Rau muéng duoc thu hoach sau 3
tudn va sau d6 lap lai vy thir hai.
2.5. Thu thap va phén tich s liéu

Trudc khi bat dau va sau khi két thic
thi nghiém cda vu thu hai, mau dat duge thu
thap dé phan tich pH, ham lugng chét hiru
co; ham lugng N, P, K téng; axit humic va
axit fulvic; 1an hiru higu va mat s6 VSV hiéu
khi. Thu thap céc chi tiéu sinh trudng cia
rau muéng, bao gé)m: mat do cay, chiéu cao
cdy, sb luong 14 trén cay, chiéu dai va chiéu
rong l4. Céc chi tiéu vé sinh truéng dugc
theo ddi hang tudn tai 3 vi tri 14y miu ngau
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nhién (khung ldy mau kich thudc 25cm x
25m) trong mdi 6 thi nghiém. Ning suat
thyc té dugc xac dinh bang tong khéi lwong
rau thu hoach trén mdi 6 (kg/o), sau d6 quy
d6i ra don vi tn/ha. Dit liéu dugc phén tich
ANOVA bang SPSS 20.0 (Duncan's test, o
=0,05) dé so sanh cac NT. Kiém dinh T-test
(0= 0,05) duoc dung dé so sanh cac chi tiéu
giita hai vu.
3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia phin bén dén mot
s6 tinh chit dét sau hai vu canh tic rau
mudng

Béng 2 cho thdy bén phan BOF, dic
biét khi ph6i hop BOF véi phan vo co di cai
thién chat luong dat sau hai vu tréng rau
mudng. Phan BOF lam ting luong chét hitu
co, rd nhit ¢ nghiém thire T3 (50% phan vo
co + 50% BOF) va T4 (25% phan v6 co +
75% BOF), do cung cip thém mun, 13 axit
humic va fulvic. Nghién ctru nay phu hop
véi bao cao cia Jamaludin va cs. (2021) va
Noor va cs. (2022). V& ham luong dinh
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dudng khoang, nghiém thirc T4 cho thay su
cai thién rd rét vé ham lugng dam téng sb
va lan hiru hi¢u, véi lan hiru hi€u c6 ham
luong tang gap 2,6 lan so v&i muc ban dau.
Két qua nay chimg t6 su bon phdi hop giita
phan BOF va mdt luong nhé phan vé co co
kha niang thuc ddy hiéu qua qua trinh giai
phong va chuyén hoa lan trong dat. Cac
nghiém thirc ¢6 phan BOF, nhét 1a T4 (75%
phan BOF) va T5 (100% phan BOF), ciing
cho thiy su gia tang kali tong s6, cing cb
nhan dinh vé& loi ich cuia viéc phdi hop cac
loai phan bon (Machado va cs., 2020).
Bang 2 ciing cho thiy & cac nghiém
thirc bo sung phan BOF, dic biét 1a nghiém

thirc T4, hoat dong cua VSV trong dét ciing
dugc ting cudng dang ké. Két qua nay co
thé do phan BOF d4 hd trg ngudn carbon doi
dao, trong khi mot phan phan vo co cung
cip khoang chat d@ tiéu, tao moi trudng tbt
cho VSV c¢6 ich phat trién (Roba, 2018). D
pH ciia dat ciing dugc cai thién theo hudng
trung tinh hon ¢ cac nghiém thirc ¢6 bon
phan BOF, gitip han ché tinh trang chua héa
dat thudng gip khi chi sir dung phan v co
trong thoi gian dai. Nhin chung, viéc két
hop phén hitu co va phan hoa hoc, dac biét
o ty 1€ 75% phan BOF (nghiém thic T4), da
chung minh tinh hi€u qua trong viéc cai
thién cac dic tinh cua dat.

Bdng 2. Anh huong cua phan bon dén dén dic tinh hoa va sinh hoc ciia dat trude thi nghiém va sau
hai vu canh tac rau muong

Céc chi ticu Truc"rc khi Sau khi thu hoach
trong T1 T2 T3 T4 T5
Tong N (mg/kg) 1,86 2,68 2,52 1,96 2,75 2,35
Tong P (mg/kg) 1,41 1,67 1,56 1,93 2,27 1,63
Téng K (meq/100g) 0,81 1,18 1,33 1,30 1,43 1,40
Tong chat hitu co (%) 2,13 3,09 3,89 4,87 4,18 3,39
Axit humic (%) 0,21 0,36 0,46 0,59 0,45 0,47
Axit fulvic (%) 0,38 0,60 0,60 0,40 0,70 0,70
Lan hitu hiéu (mg/kg) 53,25 79,68 7349 9346 13840 111,80
Mat d6 VSV hiéu khi (CFU/g) 1,3x10* 1,4x10*  1,8x10* 1,7x10* 2,3x10* 2,0x10*
pH 5,80 5,50 5,90 6,20 6,20 6,20

3.2. Anh hwéng ciia phian bén dén sinh
truéng ciia rau mudng
3.2.1. Chiéu cao cdy

Béng 3 cho thay phan BOF, du bon
riéng 1é hay phdi hop voi phan hoa hoc, déu
tac dong tich cuc dén sy tang chiéu cao cua
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cdy rau mudng qua ca hai vu canh tac.
Trong vu dau tién, két qua cho thdy & 21
ngay sau khi gheo, nghiém thic T3 (50%
phan v6 co + 50% phan BOF) cho chiéu cao
vuot troi (36,51 cm). Nghién ctru cho thiy
ty 1é phan bon nay hd trg manh mé sy phat
trién than 1a ¢ giai doan nay.
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Bing 3. Anh huong cua phan bon 1én chiéu cao cdy rau mudng qua hai vu trong

) Vu 01 (cm) Vu 02 (cm)
Nghiém thirc - N : N : X
Ngay 7 Ngay 14 Ngay 21 Ngay 7 Ngay 14 Ngay 21

T1 4.91%*40.02 12.31%*+0.16 35.20°+0.78 6.42°Y+0.20 23.35°%V+0.16 41.58*¥+0.21
T2 4.96°*+0.05 11.64>*+0.22 35.16"+0.51 6.31°v+0.18 23.91°¥+0.22  40.08*¥+0.76
T3 4.97%*#0.01 12.67**+0.10 36.51**+0.76 7.25*Y+0.35 24.592Y+0.10 40.04*Yx0.37
T4 4.96°*+0.10 11.50°*+0.12 34.83"+0.21 7.16%v+0.26 23.47°v+0.12  36.15"Y+0.64
TS5 4.90%*+0.21 11.17%*+0.89 34.51"+0.43 6.74°Y+0.21 23.14%v+0.89 37.08"Y+1.17

CV% 6.33 4.82 9.267 7.30 3.16 13.30

Cdc gid tri trung binh trong ciing cét €O CUNg chi cdi thé hién khong khéc biét y nghia thong ké (phép
thir Duncan, P<0,05). Sw khdc biét y nghia thong ké giita cdc hang (cing ngay, khac vu), xdc dinh qua
T-test (P<0,05), duwoc biéu thi bang ky hiéu riéng (vd: X, y).

O vu thir hai, sy khéc biét chiéu cao
ciy biéu hién sém hon, ngay tir 7 ngdy sau
khi gieo. dén 21 ngay sau khi gieo, nghiém
thire T1 (100% phéan v6 co) dat chiéu cao
16n nhét (41,58 cm), theo sau 1a T2 (75%
phan vb co + 25% BOF) va T3. Nhu vay,
chiéu cao cdy & tat ca cac nghiém thirc déu
tang l1én dang ké & vu thir hai so voi vu dau.
Nguyén nhan c6 thé 1a do anh hudng tich
lily cua phan BOF tur vu trude, tir d6 gia tang
d6 phi nhiéu cua dat, két qua nay twong tu
v6i bao cdo cuia Lanna va cs. (2018) vé anh
huong lau dai cua phan hitu co. Nghién ctru
nay tuong tu véi nhiéu céng bd ddi véi
nhiéu loai cdy trong khac nhu ngd (Lina va
cs., 2014; Hija va cs., 2021), 6t (Rabbani,
2023) va Solanum nigrum (Mary va
Nithiya, 2015). Céc bao céo nay cho thiy
viée sir dung hoic két hop gitra phan hitu co
va vb co déu cho thiy su ting trudng chiéu
cao tot hon so vai chi dimg phan vé co riéng
18. Tuy nhién, viéc x4c dinh ty 18 phdi tron
va liéu luong bon phu hop 14 rit quan trong,
nham tranh mét can dbi dinh dudng (Shaji
va cs., 2021).

3.2.2. Chiéu dai ld

Bang 4 cho thiy su thay d6i chiéu dai

14 gitta cac nghiém thirc bon phén qua hai
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vu trong. Pang chil ¥ & vy dau, tai thoi diém
thu hoach (21 ngay sau khi gieo), nghiém
thirc T4 (25% v6 co + 75% phan BOF) cho
chiéu dai 1a 16n nhat (19,50 cm), ting cao
hon dang ké so voi T5 (100% BOF). Két
qua nay chi ra rang viéc bon phéi hop phan
BOF va v co ¢o thé thiic ddy 1a phat trién
t6t hon so véi chi dung phan hitu co hay
phan hitru co riéng r€.

Tuy nhién, xu huéng nay khéng lap
lai trong vu thir hai. Méc du co6 sy khac biét
vé chiéu dai 14 & 7 ngay sau khi gieo, nhung
dén khi thu hoach, khong cé sy khac biét
dang ké nao vé chidu dai 14 duoc ghi nhan
gifta cac nghiém thirc. Két qua nay duoc
cho 1a do su bién dong gilta cac mua vu
hodc hiéu umg tdn du cta phan bon tir vu
trude, 1am ddng déu hon diéu kién sinh
truong. Tuong tu cac nghién cru cua Martin
cs. (2022) vé anh huéng ctia phan bon sinh
vat 1én 14 hung qué va Vishvkarma cs.
(2020) vé sy ting truong cua hanh tay,
nghién ciru ndy cling ghi nhan nhiig két
qué twong tw. Két qua nay c6 thé giai thich
do lugng phan BOF khac nhau tac dong dén
kha ning cung cip va hip thu dinh dudng
clia rau muéng.
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Bing 4. Anh huong cua phan bon dén chiéu dai 14 rau mudng qua cac vu trong

Vu 01 (cm) Vu 02 (cm)
Nghiém thirc
Ngay 7 Ngay 14 Ngay 21 Ngay 7 Ngay 14 Ngay 21
Tl 2.95%40.31 12.02%*+0.14 17.83"*+0.27 3.33"¥+0.22  6.90%+0.09  18.64%*+0.17
T2 2.96%40.15 8.01°+0.09  17.2°°40.30  3.46®¥+0.30 12.56**+0.03 18.57%*+0.15
T3 2.86%40.08  9.74*+0.07  18.43"*+0.41 3.68*V+0.03  7.70°°+0.02  18.74**+0.08
T4 2.82%40.01 9.86™*+0.06 19.50%*+0.15 3.47%V+0.02 12.64*+0.02 17.79%*+0.11
T 2.81%40.02 9.57%+0.10  16.45%+0.45 3.64*¥+0.06 11.70°40.07 17.125*+0.30
CV% 9.14 3.33 8.640 8.82 1.98 15.16

Cac gia tri trung binh trong cung cot ¢o cung chir cdi thé hién khong khdc biét y nghia thong ké
(phép thir Duncan, P<0,05). Su khac biét y nghia thong ké giita cac hang (cung ngay, khac vu),
xdc dinh qua T-test (P<0,05), dwoc biéu thi bang ky hié¢u riéng (vd: X, y).

3.2.3. Chiéu réng la

Chiéu rong 1a tang dan tir khi trong
dén thu hoach ¢ ca hai vy (Bang 5). Trong
vu dau tién, 7 ngay sau khi gieo, khac biét
khong déng ké vé chiéu rong la giita cac
nghiém thire, mac du TS5 (100% phan BOF)
c6 xu hudéng cho 1a rong hon (0,32 cm).
Diéu nay c6 thé cho thiy phan hitu co kich
thich phat trién ré som, tao diéu kién cho
sinh truong ban dau. Dén 14 ngay sau khi
gieo, su khac biét ro rét hon, véi T4 va T1
(0,84 cm) cho la rong hon TS5 (0,75 cm). Khi
thu hoach (21 ngay sau khi gieo), & NT T3
(50% vb co + 50% hitu co) cho gia tri 1a
rong nhét (1,56 cm), du sy khac biét khong
c6 y nghia.

O vu thir hai, chiéu rong 14 khéac biét
dang ké sau 7 ngay, véi T3 (0,40 cm) co

chiéu rong 14 16n nhat. Tuy nhién, dén 21
ngay sau khi gieo, su khac biét khong con y
nghia, voi chiéu rong 14 dao dong tir 0,86
cm (T1, T4) dén 0,95 cm (T3). Loi thé ban
dau cia T5 duong nhu giam dan, co thé do
yéu t6 mua vu hodc su can kiét dinh dudng
dac thu trong phan hitu co. So sanh gitra hai
vu, chiéu rong 14 & vu thir nhét ¢6 xu hudng
phat trién tot hon so véi vu thir hai, cho thay
su khac biét dang ké. S6 liéu nay cho thay
viéc str dung phén hitu co, ddc biét khi phdi
hop véi phan hoa hoc, co thé gop phan duy
tri va cai thién su phat trién 1a theo thoi gian.
Két qua nay tuong tu v6i cac bao cio di
thuc hién trén ngd (Bashir va cs., 2022) va
cai thia trong hé thong thily canh (Setiawati
va cs., 2019).

Bing 5. Anh huong ctia phan bon dén chidu rong 14 rau mudng qua hai vu trong

Nghiém thirc Vu 01 (cm) Vu 02 (cm)
j Ngay 7 Ngay 14 Ngay 21 Ngay 7 Ngay 14 Ngay 21
Tl 0.202*+0.00 0.84%*+0.04 1.54*+0.00 0.20*Y+0.37 0.49°¥+0.02 0.86%Y+0.01
T2 0.20%*+0.00  0.81*+0.02 1.50%*+0.05 0.20®Y+0.39 0.51°¥+0.01 0.89*¥+0.14
T3 0.20**+0.00 0.83**+0.00 1.56**+0.08 0.40*¥+0.39  0.60*Y+£0.02 0.95*Y+0.05
T4 0.258*+0.00 0.84**+0.02 1.54%*+0.04 0.20®Y+0.40 0.54°¥+0.07 0.87*¥+0.15
T5 0.328*+0.00  0.75"*+0.01 1.34°*+0.21 0.34*¥+0.34 0.49°Y+0.02 0.86*Y+0.21
CV% 7.4 2.25 3.996 4.57 5.38 8.34

Cdc gid tri trung binh trong ciing cot ¢é cing chir cdi thé hién khong khdc biét ¥ nghia thong ké (phép
thir Duncan, P<0,05). Sw khdc biét Y nghia thong ké giita cdc hang (cing ngay, khdc vu), xdc dinh qua
T-test (P<0,05), dwgc biéu thi bang ky hiéu riéng (vd: X, y).
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3.2.4. 86 heong ld
S6 lugng 14 1a mot chi tidu quan trong
phan 4nh kha ning quang hop va tiém ning

nang suit cta cay rau mudng. Két qua phan
tich anh hudng cua cac nghiém thiac phan
bon dén sb 1a/cay duoc trinh bay ¢ Bang 6.

Bing 6. Anh huong ciia phan bén dén sb 14 rau mudng qua hai vy trong

Nghiém thirc N Yl.l U S N Yu 02 S
j Ngay 7 Ngay 14 Ngay 21 Ngay 7 Ngay 14 Ngay 21
T1 2,21%40,09 9,279*+0,076  12,69%*+0,21 2,53*¥+0,08 8,54°V+0,16 11,18*v+0,19
T2 2,00%%+0,00 10,18™*+0,04 12,75%+0,10 2,26*+0,17 9,69*+0,16 11,30*Y%0,19
T3 2,22%40,18  10,36"*+0,22  12,68%+0,16 2,24*+0,21 9,60*v+0,16 11,19%v+0,12
T4 2,35%+0,08  10,12%*+0,07 12,57%+0,06 2,32%+0,23 9,31°+0,09 11,22%V+0,16
T5 2,34**+0,52 10,56**+0,04 12,59**+0,35 2,43*¥+0,14 8,69%Yx0,08 11,38*Y%0,16
CV% 7,83 3,43 5,990 9,72 16,73 16,60

Cac gia tri trung binh trong ciing cot co cung chir cai thé hién khong khac biét y nghia thong ké (phép
thir Duncan, P<0,05). Sy khac biét y nghia thong ké giita cac hang (cung ngay, khac vy), xac dinh qua
T-test (P<0,05), dwoc biéu thi bang ky hiéu riéng (vd: x, y).

Trong vu 1, s6 luong 14 trén mdi cay
rau mudng co su bién dong theo thoi gian
va tuy thudc vao nghiém thic bon phan
(Bang 6). O giai doan dau (7 ngay sau khi
gieo), khong c6 sy khac biét c6 y nghia
thong ké vé sb 14 gitta cac nghiém thirc, cho
thiy anh huong ciia phan bon chua biéu
hién rd rét. Tuy nhién, dén thoi diém 14
ngay sau khi gieo, nghiém thuc TS5 (100%
phan BOF) c6 s6 1a nhiéu nhét, dat trung
binh 10,56 14/cay, cao hon dang ké so véi
cac nghiém thic con lai. Sy uu viét nay co
thé dugc 1y giai do phan BOF cung cap dinh
dudng mot cach tir tir va bén viing. Ngoai
cac chét dinh dudng da, trung, vi luong,
phan hitu co sinh hoc con chira cac hop chat
hitu co nhu axit humic, axit fulvic va cac vi
sinh vét c6 loi. Nhitng yéu t6 nay giup cai
thién cdu trac dat, ting kha ning giit am va
hap thu dinh dudng, dong thoi cé thé hoat
dong nhu nhing chét kich thich sinh truong
tu nhién, thiic day qua trinh hinh thanh va
phat trién 14 manh m& hon & giai doan sinh
truong quan trong nay. Pén 21 ngay sau khi
gieo, s6 14 & tat ca cac nghiém thirc déu ting
1én va su khac biét khong con y nghia thong
ké, cho thdy khi cdy budc vao giai doan
truong thanh, cac yéu td ndi tai ctia cdy va
sy On dinh ctia moi truong sinh truong trd
thanh nhén t6 chi phdi chinh.
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O vu hai, s6 14 trén cay c6 sy khac
biét khong dang ké giita cac nghiém thirc,
nhung lai gidm 1o rét so voi vy mot. Piéu
nay chimg minh cac nhan t6 mua vu, nhu
thay d6i vé nhiét do, anh sang va luong
mua, d3 anh hudng 16n dén sy phat trién 14,
hon 1a nghiém thirc bon phan. Nhiéu béo
céo trude day cling cho thiy phén hitu co co
anh huong tich cuc 1én s6 luong 14 & ¢6 ca
ri (Patel va Prasad, 2022), dau tay (Khalil va
Agah, 2017) va loa mi (Kumar va cs.,
2014). Céc két qua s6 14 rau mudng/cay qua
hai vu trong cho thdy rang phan hitu co
dugc két hop v6i phan héa hoc 1a mot gidi
phap can thiét dé gia ting su phat trién 14.
3.2.5. Mdt dé cay

Bang 7 cho thay sy khac biét dang ké
mat d¢ cay gitia cac nghiém thirc bon phan
& vu dau sau 7 ngay. O nghiém thic T3 (két
hop 50% phan v6 co va 50% phan hitu co)
dat 22,67 cay/khung, cao hon so véi nghiém
thtrc T1 (100% phén vd co) chi dat 18,00
ciy/khung. Két qua nay cho thdy phan hitu
co di thic ddy qua trinh ndy mam va sy hinh
thanh r& sém. Tuy nhién, dén ngay 14 va 21,
sy chénh léch vé mat do nay khong con y
nghia thong ké. Riéng mat do & nghiém thirc
T5 (100% phan BOF) lai c6 xu huéng giam
vao ngay 21, c6 thé do ngudn cung dinh
dudng khong du.
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Trong vu thtr hai, mat d6 cay ban dau
(7 ngay sau khi gieo) tuong tu vu dau. Tuy
nhién, dén 21 ngay sau khi gieo, mat do dao
dong tir 17,33 dén 18,33 cay/khung, thip
hon dang ké so v6i vu dau, cho thdy tac
dong cua su bién dong theo mua dén mat do
cdy khi thu hoach. Qua cd hai vy, céac
nghiém thirc két hop phan hitu co nhin
chung cho mat do cdy cao hon T1 (d6i
chung- 100% phan hoa hoc). Tuy nhién, st
dung 100% phan BOF (T5) ciing din dén
giam mat do theo thoi gian, c6 thé do cung

cdp dinh dudng khong du. D lidu nay
tuong tu voi cong bd ciia Nga va Dat (2014)
vé mbi twong quan giita mat do cay va kha
nang cung cap dinh dudng tir phan hitu co.
Su dao dong vé s6 lugng cay ciing c6 thé do
canh tranh dinh dudng, anh sang, hoac sai
s6 nho trong qua trinh 1dy mau. Két qua vé
mat do rau rnué)ng nhin manh méi quan h¢
phuc tap gitra viéc bon phan, dinh dudng va
yéu t6 mua vu trong viéc xac dinh mat do
ciy rau mudng.

Bing 7. Anh huong ciia phan bon dén mat d cdy rau mudng qua hai vu trong

Vu 01 (cay/625 cm?)

Vu 02 (cay/625 cm?)

Nghiém thic ——g577 Ngay 14 Ngay 21 Ngay 7 Ngay 14 Ngay 21
T1 18.00°+1.00 19.67°°+0.58 20.330*+0.57 21.00°*+1.00 16.33%Y+0.57 17.33"/%0.58
T2 21.33%+152 20.33%%*+1.16 21.00%%+1.00 20.00°+1.00 16.33%¥+0.57  18.00%V+0.58
T3 2267%42.12  23.33%+3.06 22.67%+1.52 21.67%%+1.52 17.67¥+0.57 18.33%+0.58
T4 21.00%+1.00 19.33°*+0.58 21.67%*+0.58 21.33®%+1.06 17.00%¥+0.00 17.33%+0.58
T5 21.33%41.25 20.33%*+153 19.67°%+0.58 22.33**+0.58 17.67%v+0.57 17.67°V+0.58
CV% 345 38.58 27.27 14.27 12.91 475

Cac gia tri trung binh trong cing cgt c6 cung chit cdi thé hién khong khac biét y nghia thong ké
(phép thir Duncan, P<0,05). Su khac biét y nghia thong ké giita cac hang (cung ngdy, khac vy), xac
dinh qua T-test (P<0,05), dwoc biéu thi bang ky hiéu riéng (vd: x, y).

3.3. Anh huéng ciia phan bén 1én ning
suit rau muéng

Bang 8 cho thiy ning suét rau mudng
bién dong dang ké giira cac nghiém thirc
phan bén (P < 0,05). Ning suat tong khong
khac biét nhiéu giita hai vy, cho thdy yéu t6
mua vu it tdc dong. Vu dau, nang suit cao
nhit & T1 (100% phan v6 co) va T2 (75%
vO co + 25% phan BOF) (1,413 tan/1000
m?), c6 thé do phan v co dé& tiéu, thuc day
sinh trudng nhanh. Nguoc lai, T4 (25% vo
co + 75% phan BOF) c6 ning suét thap nhat
(0,973 tan/1000 m?) do phan BOF giai
phong dinh dudng cham. Sang vu hai, ndng
suat gan nhu twong dwong & cac nghiém
thirc, trir TS (100% phan BOF) c6 ning suat
thap hon. Két qua nay ching minh rang, du
phan v co thic day sinh truong ban dau,
phan hitu co ¢o thé cung cip dinh dudng 6n
dinh, cho ning suat twong duong vé sau. Dit
liéu nay phu hop véi cong bd ctia Shahwar
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va cs. (2023) cho thiy tiém ning cung cap
dinh dudng lién tuc cua phan bén hitu co
sinh hoc.

O vu thir hai, két qua tir Bang 8 cho
thiy nang sudt & nghiém thic T5 (100%
phan BOF) (1,120 tin/1000 m?) thap nht.
Nhu vay, chi ding phan BOF c6 thé khong
t6i wu cho canh tac bén viing néu khong bd
sung dinh dudng. Nguoc lai, 6 nghiém thurc
T3 (50% vb co + 50% phan BOF) cho nang
suit cao nhit (1,313 tan/1000 m2).

Nhin chung, nghién ctru cho thay
viéc két hop phan hitu co va phan vo co da
lam nang suét hodc co gia tri dat tuong
duong hodc khong thip hon so véi chi ding
phan v6 co riéng 1€. Nghién ctru nay phu
hop véi cong bd clia Atieno va cs. (2020) vé
lgi ich cua phén bon hitu co cho ndng
nghiép bén ving. Tuy nhién, cin xem xét
k§ nghiém thuc va liéu lugng bon dé dam
bao nang suat 6n dinh.
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Bing 8. Anh huong cuia phan bon dén ning suit rau mudng qua hai vu trong

Nghiém thirc Vu 01 (tan/ha) Vu 02 (tan/ha)
T1 1,4132+ 0,05 1,273%+ 0,09
T2 1,4132+ 0,07 1,273%+ 0,03
T3 1,113%+ 0,05 1,3132+ 0,09
T4 0,973+ 0,08 1,233"+0,06
T5 1,173+ 0,09 1,120°+ 0,02
CV% 20,8 17,3

Cdc gia tri trung binh trong ciing cot o cung chir cdi thé hién khong khdc biét y nghia thong ké
(phép thir Duncan, P<0,05). Sy khac biét y nghia thong ké giita cac hang (cung ngay, khac vy), xac
dinh qua T-test (P<0,05), duoc biéu thi bang ky hiéu riéng (vd: x, ).

4. KET LUAN

Bon phéi hop phan hitu co va vo co

d3 giup rau mudng sinh trudng va dat ning
suat tot hon. Rau mudng sinh truong tot hon
vé chiéu cao, kich thude 1a va sb 14, tiry giai
doan va mua vyu. Nghiém thuc T3 (50% vo
co + 50% phan BOF) cho ning suat cao nhit
(1,313 tAn/1000 m?) vu tht hai, cho thiy su
can bang nay hiéu qua dé ting ning sudt bén
viing. Ngoai ra, cac chi tiéu hoa va sinh hoc
cua dat cling duoc cai thién va 6n dinh hon
khi chi dung phan hitu co. Két qua khéng
dinh tiém ning cua viéc ding phan hiru co
trong trong rau mudng do giam dung phan
hoa hoc. Can tip trung vao viéc danh gia
hi€u qua dai han ctia nghiém thirc trén qua
nhiéu mua vy.

LOI CAM ON

Tac gia xin bay t6 16i cam on dén

Trudng Dai hoc Tra Vinh d3 tao diéu kién

thuc hién cong trinh nghién ctru nay.
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