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Anh hudng cua phan bon hitu co Terraflow, Ngo Agro Gold, Humixup
dén chat lugng dat va sinh trudng, phat trién ciia dua leo (Cucumis

sativus L.)
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Rong bién, polymer sinh hoc va acid amin 1a nhitng ngudn nguyén liéu giau hop chat
hoat tinh sinh hoc, c6 kha ning kich thich sinh truéng thuc vat. Nghién ciru nay nham
danh gia hiéu qua caa ba loai phan bon httu co (Terraflow, Humixup va Ngo Agro
Gold) dén chat luong dét, sinh truéng va phat trién caa cay duwa leo (Cucumis sativus
L.). Thi nghiém duoc bé tri theo kiéu khdi hoan toan ngau nhién. Két qua cho thay
nghiém thire sir dung phan Ngo Agro Gold & liéu luong 200 kg/ha mang lai hiéu qua
cao nhat, voi ham luong cacbon hitu co, nito tong s6 va phospho dé tiéu trong dat lan
luot dat (2,12 + 0,01) %, (0,19 + 0,00) % v (0,09 % 0,00) %, twong (g tang 1,37;
1,27 va 1,33 lan so véi d6i chang. Su cai thién ndy phan anh kha niang nang cao dinh
dudng va kich thich hoat dong vi sinh vat dat. Vé chi tiéu sinh truong, Ngo Agro Gold
lam ting s6 nhanh cép 1 (5,10 nhéanh), s6 hoa cai (11,50 hoa), chiéu dai qua (14,09
cm), t6ng s6 qua (88,50 qua) va ning sudt (1832,30 g/cdy), cao hon ddi chung tur
(1,06-1,38) lan. Terraflow dat hiéu qua trung binh, trong khi Humixup cho két qua
thap nhat. Nhin chung, Terraflow va Ngo Agro Gold cho thay tiém ning ng dung
trong ndng nghiép hitu co va canh tac bén virng.
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phan bon hiru co, tao
bién, chit lugng dét, dua
leo, kiéu khdi hoan toan
ngau nhién (RCBD)

1. Pt Van Pé

Dua leo (Cucumis sativus L.) la loai rau an qua c6 gia
tri dinh dudng va kinh té cao, duoc trong phé bién trén
toan cau. Tuy nhién, viéc duy tri ning suét trong diéu
kién bién ddi khi hau va yéu cau vé ndng nghiép bén
viing dang gip nhiéu thach thic. Viéc lam dung phan
bon va thude bao vé thuc vat hda hoc gdy suy thoai dat,
6 nhiém moi truong va anh huong dén sic khoe con
ngudi. Do d6, viéc tim kiém cac giai phép sinh hoc than
thién véi méi truong 14 can thiét. Trong do, cac ché
pham kich thich sinh hoc (biostimulants) va phan bén
sinh hoc (biofertilizers) dang n6i 1én nhur giai phép tiém
ning. Cac san pham nay c6 nguon gbc tu nhién nhur
rong bién, acid amin, acid humic, hoac chua vi sinh vat
c6 loi gidp cai thién stc khoe dat, ting kha nang hip
thu dinh dudng va kha ning chdng chiu cua cay trong.
Nhiéu nghién ctru da chitng minh rang viéc sir dung cac
ché pham nay c6 thé ting ning suat cay trong tir (10-
40) % va giam phuy thugc vao phan bon hdéa hoc [1]. Bac
biét, acid humic c6 kha ning cai thién cu tric dét, ting
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kha nang gitr nudc, trao d6i cation va kich thich phat
trién bo ré. Phan bon vi sinh gitp ¢ dinh dam, hoa tan
lan va e ché mam bénh trong dat [2]. Cac san pham
thuong mai nhu Terraflow, Humixup va Ngo Agro
Gold chira khoang chat, acid humic, acid fulvic c6 tac
dung kich thich hoat dong vi sinh vat, thic ddy phat
trién hé ré va nang cao ning suat. Nghién ciru ndy nham
danh gia hiéu qua cia cac ché pham sinh hoc di véi
sinh truéng va ning suét dua leo, qua d6 dé xuit giai
phap canh tac bén virng, giam sir dung hda chat va
huéng t6i nén ndng nghiép xanh, an toan va hiéu qua.
2. i twong, vat liéu va phwong phap nghién ctru
2.1. Poi twgng va vit ligu nghién ciru

- Pt nén la dat thit pha cat, c6 mau nau vang, toi xop,
thoat nudc va dugc cay xai ky. Viéc iy mau dat truse
khi gieo trong duoc thyc hién theo TCVN 7538-1:20086,
nham dam bao do ddng nhit va dai dién cho khu vuc
canh tac.

- Hat gidng dua leo Trinh Sinh Ngot Lim TG209, ty 1¢
nay mam 85 % duoc san xuit tai Viét Nam.
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- Phan bon Terraflow: ham lugng chét hitu co 28 %,
téng kali 2,5 %, ty 16 C/N 1a 11, pH = 5,2.

- Phan bén Ngo Agro Gold: ham lugng chét hitu co
75%, tong nito 3,5 %, P20s 2 %, CaO 9 %, MgO 1 %,
d6 am 10% va ty I¢ C/N 12 6.

- Phan bén Humixup: ham luong chét hitu co 20 %,
K20 1,76 %, duong 11 %, axit amin 4,46 %, betaine
1,98 %, axit humic 6,35 %, axit fulvic 2,54 %, pH =
(5,0-6,0).

2.2. Phwong phap nghién ctru

2.2.1 B tri thi nghiém

B4 tri thi nghiém maot yéu té kiéu khdi hoan toan ngau
nhién (RCBD) bao gom 4 nghiém thac duoc bon cac
san pham khéc nhau va 1 nghiém thuc dbi ching, méi
nghiém thirc 7 cay duoc lap lai 4 lan. Dién tich 6 thi
nghiém t4i thiéu 1a 15 m? ké ca ranh va luéng (10 m x
1,5 m). Khoang cach gitta cac lan nhac 1a 30 cm, véi
cdy céch cay la (0,5-0,6) m va hang cac hang la (1,2-
1,3) m. Thoi gian canh tac 56 ngay sau gieo. Bao gém
cac nghiém thire nhu sau:

- Nghiém thirc 1: d6i ching

- Nghiém thirc 2: bd sung phan hitu co Terraflow véi
lidu luong 10 L/ha

- Nghiém thirc 3: bd sung phan hitu co Terraflow véi
lidu luong 15 L/ha

- Nghiém thirc 4: bd sung san pham Ngo Agro Gold véi
lidu lwong 200 kg/ha

- Nghiém thire 5: bd sung san pham Humixup véi liéu
luong 15 L/ha

Hinh 1 B4 tri thi nghiém danh gi hiéu qua cua phan
bon dén sinh truéng cua dua leo.

2.2.2. Phwong phap xac dinh cac chi tiéu theo di vé
chit lwong dat

Phuong phap thu mau dat duoc thyc hién theo céc tiéu
chuan quéc gia TCVN 7538-2:2005 va TCVN
5297:1995 nham dam bao tinh dai dién va d¢ chinh xac
cho céc phan tich tiép theo. Mau dét dwoc Iy tir 5 diém
mau don & do sau (0-25) cm, vai tong khdi lugng toi
thiéu 1a 2 kg. C4c chi tiéu danh gia vé chét luong dat va
phuong phap phan tich twong tmg dwoc trinh bay trong
Bang 1.

2.2.3. Phuong phap xac dinh cac chi tiéu theo ddi vé
sinh truwéng va phat trién ciia dwra leo
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Phuong phap xac dinh mot sé chi tiéu tang truong: cac
chi tiéu theo ddi vé sinh truéng duoc ghi nhan truc tiép
ngoai doéng ruong va thuc hién theo QCVN 01-
87:2012/BNNPTNT vé khao nghiém gia tri canh tac va
sir dung cua giéng dua chudt cu thé nhu sau [3]:

- S6 nhéanh cép 1 (nhéanh): theo dai trude khi ra hoa céi
(Bém s6 nhanh moc tir than chinh cua 7 cay mau/o).

- S lwong hoa cai trén than chinh (hoa): theo dai luc ra
hoa (Dém s hoa trén 7 cdy mau va tinh trung binh).

- S6 lwong qua non trén than chinh (qua): theo ddi ldc
cay c6 qua non (Pém sé qua trén 7 cdy mau va tinh
trung binh).

- Chiéu dai qua (cm): do khoang céach gitra 2 dau cua
qua & 7 cdy mau, ly sé liéu trung binh. Tién hanh do
tai thoi diém thu hoach.

- Puong kinh qua (cm): do ¢ phan duong kinh to nhat
cuia qua & 7 cay mau, Iy sé liéu trung binh. Tién hanh
do tai thoi diém thu hoach.

- Po day cui (cm): do bé day cui & phan qua c6 duong
kinh 16n nhat trén qua caa 7 cdy mau, lay sé liéu trung
binh.

- B6 day thit (cm): do phan thit ¢ phan qua co duong
kinh 16n nhat trén qua caa 7 cdy mau, lay sé liéu trung
binh.

- Téng s6 qua trén cay (qua): thu hoach (Bém tong sb
qua thu trén 7 cay mau).

- Khéi luong qua/cay (g/cay): can tdng sé qua thu trén
7 cay mau, tinh trung binh.

2.2.4. Xir ly va phan tich dir liéu

Tét ca cac sb liéu sau khi thu dugc tinh toan dudi dang
gia tri trung binh va do léch chuan (Mean % SD) trén
phan mém Microsoft Excel 2016. Phan tich théng ké
dugc thuc hién bang phuong phap phan tich phuong sai
mot yéu té (One-way ANOVA) sir dung phan mém
Minitab 22. Sy khac biét c6 ¥ nghia thong ké giira cac
nghiém thirc duoc xac dinh bang phép thir Tukey voi
muc ¥ nghia o = 0,05.

3. Két qua va thao luan

3.1. Anh hwéng ciaa phan bén hitu co Terraflow,
Ngo Agro Gold va Humixup dén chit lwong dit
3.1.1. Anh hwéng cia phan bon hiru co dén gia tri
pH, EC, d§ 4m, dd xdp, dung trong, ty trong va
thanh phan cét, thit, sét ciia miu dat dau vu va cubi
vu

Két qua pH, EC va d6 4m ciia mau dat duoc trinh bay
trong Bang 2. Tai thoi diém truéc khi canh tac, gia tri
pH dét trung binh cua ca nam nghiém thuc 12 6,63. Sau
8 tuan canh tac, pH cudi vu ctia cac nghiém thuc dao
dong trong khoang 6,94-7,13, cho thay mirc ting nhe tir
1,05 dén 1,08 1an so véi ban dau. Nhin chung, cac gia
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tri pH cudi vu déu nam trong ngudng trung tinh, téi uu
cho su sinh trudng va phat trién cia cay dua leo va cac
loai cy trong khéc [4]. Gié tri d dan dién (EC) cua dat
& thoi diém dau vu 13 61,19 pS/cm (trong duong 0,062
mS/cm). Sau 8 tuan canh tac, phan tich thong ké cho
thy gi4 tri EC cudi vu cta ca nim nghiém thuc khéc
biét c6 ¥ nghia théng ké (p < 0,05). Cu thé, Terraflow
10 L/ha ghi nhan gié tri EC cao nhat dat 79,13 pS/cm
(0,079 mS/cm), ting 29,32 % so vé4i ban dau, trong khi
Terraflow 15 L/ha c¢6 EC thap nhat Ia 43,23 pS/cm
(0,043 mS/cm), giam 29,36 %. Do 4m cua dat cudi vu
giam déng ké so véi dau vu ¢ tat ca cac nghiém thuc.
Sy sut giam nay duoc ly giai boi nhu cau nudc cao cua
cdy dua leo trong subt giai doan sinh truéng, dac biét 1a
trong qua trinh ra hoa va dau qua, khi cay hap thy mot
luong 16n nudc tir dat dé duy tri cac hoat dong sinh Iy
va hinh thanh qua [5].

Két qua dung trong, ty trong, do xdp duogc trinh bay
trong Bang 3. Tai thoi diém trudc khi canh tac, dung
trong dat dat 1,43 g/cms, cho thay dat c6 diu hiéu bi nén
nhe, diéu ndy c6 thé gay can tro su phat trién cua hé ré
cay trong va anh huong dén kha niang hip thu dinh
dudng [6]. Sau 8 tuan, két qua phan tich théng ké cho
thiy dung trong ctia mau dét cudi vu & ca nim nghiém
thirc déu giam c6 y nghia thong ké (p < 0,05) so véi dau
vu. Cu thé, Ngo Agro Gold 200 kg/ha c6 dung trong
thip nhat, dat 0,97 g/cm3, giam 32,17 %, trong khi
Humixup 15 L/ha cé dung trong cao nhat 1a 1,19 g/cmg,
giam 16,78 % so v&i ban dau.

Pat dau vu va cudi vu ¢ ty trong thay doi khong dang
ké dao dong tir (2,30-2,50) g/cm® thudc loai dat cé
lwong min cao. Do xdp cua dat anh huong tryc tiép dén
kha nang thoang khi va kha nang gitt nuéc cua dat. Dat
c6 do xbp cao tao diéu kién thuan loi cho sy phét trién
cuia hé ré va qua trinh hap thu dinh dudng cua cay trong;
nguoc lai, dat kém thdng thoang s& han ché cac hoat
dong sinh ly nay [7].

Tai thoi diém dau vy, 6 xop cua dat dat mirc khé cao
1a 61,9 %, phu hop véi cac diéu kién ly tuong cho su
phét trién cay trong. Tuy nhién, sau 8 tuan canh tac, do
x6p dét c6 xu hudng giam & tat ca cac nghiém thic, c6
thé do su nén chit cua dat trong qué trinh tudi tiéu, di
lai hodc do tac dong cua cac loai ph&n bon hiru co va vi
sinh. Nghiém thurc st dung Ngo Agro Gold 200 kg/ha
cho do xdp thap nhat (41,19 %), giam 33,13 % so véi
ban dau; trong khi d6, nghiém thirc st dung Humixup
15 L/ha duy tri d6 xdp cao nhét (52,02 %), chi giam
16,04 %. Két qua nay cho thay cac loai phan bon hitu
co khéng chi cung cap dinh dudng ma con gop phan cai
thién hoic duy tri cdu tric dat thdng qua viéc ting

cudng hoat dong caa vi sinh vat va ham luong chét hitu
CO.
Phan tich thanh phan cat, thit, sét caa I6p dat mat (0-20)
cm tai thoi diém bat dau thi nghiém cho thay dét c6 két
ciu dic trung boi 68,69 % cét, 24,83 % bin va 6,48 %
sét. Theo tam gi4c sa cau dat cia USDA (1975), nén dat
canh tic dugc phan loai 1a dt thit pha cat. Dat nay co
ham luong cat cao, kha ning thoat nudc tét va dé canh
tac. Tuy nhién, dic diém nay ciing han ché kha ning giit
nuéc va chat dinh dudng, doi hoi tan suat tudi tiéu va
bon phan cao hon so véi c4c loai dét gidu mun va sét dé
duy tri d6 phi nhiéu.
Sau qué trinh canh tac, thanh phan két cau dat khéac biét
gitta 05 nghiém thirc thé hién & Hinh 2. Cac nghiém
thare bd sung Ngo Agro Gold 200 kg/ha va Humixup 15
L/ha cho thdy ham lwong bun ting nhiéu nhat lan luot
dat 8,8 % va 11,76 % so véi mau dat tai thoi diém trude
khi canh tac. Su gia ting ham luong bun — thanh phan
hat min c6 kha nang giir nuéc va dinh dudng tot hon cat
— cho thay rang viéc ap dung céac loai phan bon da gop
phan cai thién thanh phan co gidi cua dat, thong qua
viéc thuc ddy su hinh thanh hat d4t min hoic ting cudng
kha ning két tu ciia cac hat dat.

Bang 1 Céc chi tiéu theo ddi chat lwong dat néng

nghiép.

Chitiéutheo Ponvi Phuong phap phian
doi tich
pH - TCVN 5979:2007
Do dan dién

y j TCVN 2
(EC) mS/cm CVN 6650:2000
Do am % TCVN 4048:2011
bo Xép % TCVN 11399:2016
Ty trong g/cm® TCVN 4195:2012
Dung trong g/cm® TCVN 6860:2001
Thanh  phan ty lé cap

. o ) TCVN 5257:1
cét, thit, sét hat (%) CVN 5257:1990
Cacbon hitu %
co (00) va TCVN 8941-2011
chat httu co
(OM)
Nito tong s6 %
(TN) TCVN 6498-1999

Phospho hitu %
hiéu (PzOs)

Kali hiru hiéu %
(K20)

TCVN 8940-2011

TCVN 8662-2011
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Bang 2 Tinh chat hoa ly (pH, EC, d6 4m) cua mau dat dau vy va cudi vu.

Nghiém thirc pHdau pHcudivu EC diuvu EC cudi vu Do 4m Do am cudi
vu (uS/cm) (uS/cm) dau vu vu (%)
(%)
Poi chung 6,94° + 0,05 62,3 + 3,30 6,00° + 0,35
7,03® +
Terraflow 10 L/ha ' 79,132+ 2,15 4,27°+0,31
6,63 = 0.06 18,29 +
Terraflow 15 L/ha 0'02 7,13*+£0,04 61,19+0,25 43,239+ 1,80 0 2’9 5,8°+ 0,87
Ngo Agro Gold b . ’ be
200 kg/ha 7,01°+ 0,04 55,77°+ 2,11 5,2+ 0,40
Humixup 15 L/ha 6,99°+ 0,02 53,87¢+ 0,55 10,332 £ 0,23
p-value - 0,003 - <0,0001 - <0,0001

Bang 3 Tinh chat héa Iy (dung trong, ty trong, d6 xop) cua mau dat dau vu va cudi vu.

Nghiém thirc Dungtrong Dungtrong  Tytrong dau Ty trong cudi P xop P xop
diu vu cudi vu vu (g/cm3) vu (g/cm3) diu vu cudi vu
(g/cm®) (g/cm3) (%) (%)
boi chung 1,04°+ 0,00 2,372+ 0,04 43,86
Terraflow 10 L/ha 1,08°+ 0,00 2,47+ 0,15 43,61
d + a 4
ngaffg\::5ég:g 143+0,01 0,97+ 0,00 231+ 0,07 2,362+ 0,21 61.90 41,19
a 4 a 4
200 kg/ha 1,182+ 0,01 2,332+ 0,01 50,68
Humixup 15 L/ha 1,198+ 0,00 2,282+ 0,05 52,02
p-value - <0,0001 0,46"™ - -
100 o e e e e e % dén 4,07 %, duoc xép loai dét giau mun theo phan
s ¥ P B W ] loai cua FAO (> 2 %), cho thdy kha ning cai thién do
L T - R e B o2 B S R e R phi va cung cip dinh dudng cho cy trong. Ngoai ra, su
) 828 b§ % § § gia ting OM con thuc day hoat dong vi sinh vat dat, gop
g 00 phan phan giai vat chat hitu co thanh dang dinh dudng
& o dé hép thu cho céyqtrc*)ng’ 8.
= 8(1)8 Ham lugng nito tong so6 trong dat sau thu hoach cho
Piuva P& TE  TF  NAG HM thay su khac biét c6 ¥ nghia thong ké gitta cac nghiém
chimg 10L/ha 15L/ha 200 15 L/ha thac (p < 0,05). Trong do6, nghiém thac s dung

Nghiém thirc kg/ha

[ Phan tram cat (%) B Phén trim thit (%) 0 Phan tram sét (%)

Hinh 2 Thanh phan phan trim cét, thit, sét cia mau dat
dau vu va cudi vu.

3.1.2. Anh hwéng caa phan bon hiru co dén ham
lwong dinh dudng carbon hiru co, nito téng so,
phospho va kali hitu higu cia miu dit dau vu va
cudi vu

Ham luong cacbon hiru co cubi vu gitta cac nghiém
thirc khac biét co ¥ nghia thong ké (p < 0,05) dugc trinh
bay trong Bang 4. Nhin chung, ham lugng OC tang tir
1,19 % (dau vu) lén (1,55-2,37) % cudi vu. Nghiém
thirc Humixup 15 L/ha c6 OC cao nhit (2,32 %), ting
99,16 % so v6i dau vu va cao gap 1,94 lan dbi chung.
Nghiém thirc Terraflow 10 L/ha dat 2,18 %, tang 46,04
% so Vi dau vu. Khi quy doi sang chét hitu co (OM),
ham lugng OM cua cac nghiém thic dao dong tir 2,67
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Humixup 15 L/ha dat gia tri cao nhat (0,21 %), ting
10,53 % so véi dau vu va cao gap 1,4 1an so véi doi
chang. Theo thang phan loai nito tong sb, dat & cac
nghiém thirc stir dung Ngo Agro Gold va Humixup duoc
xép vao nhom dét giau nito, trong khi cac nghiém thirc
con lai & muc trung binh [9]. Két qua nay khang dinh
hiéu qua cua hai ché pham trén trong viéc cai thién dinh
dudng dat thong qua gia ting ham luong nito, tir d6 gop
phan thic day sinh truong cay trong.

Ty 18 C/N & mau dat dau vu 13 6,26 (< 8), thuoc mirc
kiét, phan anh tinh trang mat can déi giita carbon va
nito. Nghia la dat c6 nhiéu chat hiru co nhung thiéu nito
dé phan giai, ddn dén hién tuong tich lity hitu co chua
phén huy. Sau thoi gian canh tac, ty I1¢ C/N & céc
nghiém thirc dao dong tir 10,05 dén 11,29, dat muc can
dbi [9]. Diéu nay ching to khi bd sung phan bén hiru
co vao dat giup ting ham lugng cachon hitu co va nito
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t6ng sb ciing nhu kich thich hé sinh vat ban dia phét
trién gidp phan giai chét hiru co.

Nhin chung, ham lugng phospho va kali htu hiéu trong
dat c6 xu huéng giam sau thoi gian canh tac & ca 05

nghiém thirc so vai dau vy (Bang 5). Biéu nay cho thiy
nhu cau bd sung phan bén hitu co giau 1an va kali & cac
vu tiép theo nham duy tri mirc dinh dudng 6n dinh cho
dat va dam bao nang suat cay trong.

Bang 4 Chi tiéu dai dién cho mirc d dinh dudng (cachon hiru co, nito tong so, va ty 1é C/N) ciia mau dat dau vy va

cudi vu.
Nghiém thac OC aiuvu  OC cuéivy TN dauvy TN cuéivy Ty I Ty ¢
(%) (%) (%) (%) C/Nau vy C/Neusi vy

Doi chirng 1,55 + 0,03 0,15°£ 0,02 10,05
Terraflow 10 L/ha 2,18+ 0,03 0,19% + 0,01 11,50
Terraflow 15 L/ha 1,19 £+ 2,09°+0,04 0,19 + 0,18*°+0,00 6.26 11,91
Ngo Agro Gold 200 0,03 2124001 0% 0,19 + 0,00 11,06
kg/ha

Humixup 15 L/ha 2,37+ 0,03 0,212+ 0,01 11,29
p-value - <0,0001 - <0,0001 - -

Bang 5 Chi tiéu dai dién cho muc do dinh dudng (phospho hitu hiéu, kali hitu hiéu) ciia mau dat dau vu va cudi vu.

Nghiém Phospho hiru hi¢u Phospho hiru hiéu  Kali hiru hiéu Kali hiru higu
thirc diu vu cudi vu dau vy cudi vu
(g/cm®) (g/cm®) (g/cm®) (g/cm®)

Poi chirng 0,05°+ 0,00 0,010
Terraflow 10 L/ha 0,06° £ 0,00 0,020
Terraflow 15 L/ha 0,07° + 0,00 0,013
Ngo Agro Gold 200 0.12+0,00 0.016

0,092+ 0,00 0,016
kg/ha
Humixup 15 L/ha 0,092+ 0,00 0,014
p-value - <0,0001 - -

3.2 Anh hwéng ciia phan bon hiru co Terraflow, Ngo
Agro Gold va Humixup dén sinh truéng va ning
suét ciia dwa leo

Két qua s6 nhanh cap 1, s lugng hoa céi va sé luong
qua non trén than chinh dwgc thé hién trong Bang 6. Két
qua phan tich théng ké cho thiy sé nhanh cip 1 & thoi
gian sinh truéng 64 ngay ctua 05 nghiém thirc khac biét
¢6 ¥ nghia thong ké (p < 0,05). Trong d6, Terraflow 15
L/ha va Ngo Agro Gold 200 kg/ha) dat s nhanh cip 1
cao nhat 1 5,1 nhanh, tang 25,93 % so véi nghiém thirc
db6i chimg. Sy gia ting s lugng nhanh cip 1 nay phu
hop véi nhiéu nghién ctru trude day, cho thay viéc st
dung phan bén hitu co va cac ché pham sinh hoc c6 thé
thiic day su phat trién nhanh & cay dua leo [10].

Céc yéu to moi truong nhu anh sang mit troi va chét
dinh dudng anh hudng truc tiép dén ty 16 hoa duc va
hoa cai trén cdy dua leo. Két qua thyc nghiém cho thay
s0 lugng hoa céi trén than chinh ctia 05 nghiém thirc ¢6
su khac biét c6 y nghia thong ké (p < 0,05). Cu thé, Ngo
Agro Gold 200 kg/ha c6 s6 lugng hoa céi cao nhat dat
11,50 hoa. Tiép dén 1a Terraflow 15 L/ha va Humixup
dat 1an luot 10,80 hoa va 10,45 hoa. S6 lugng quéa non
trén than chinh cta 05 nghiém thuc khac biét khong co

¥ nghia théng ké (p > 0,05). Mic di mot sé nghién ciru
cho thay phan bén hitu co va chét kich thich sinh hoc
c6 thé cai thién ty 1€ dau qua, nhung $6 lugng qua non
con phu thudce vao nhiéu yéu té khac nhu qua trinh thu
phan, diéu kién mai truong (nhiét do, do am, cudong do
anh sang), va cac yéu t gay stress [11].

Két qua chiéu dai, duong kinh va do day cui cua dwa
leo dugc trinh bay trong Bang 7. Két qua phan tich
thdng ké cho thdy chiéu dai qua dua leo khac biét co y
nghia théng ké giita cac nghiém thiac (p < 0,05).
Nghiém thtre Ngo Agro Gold 200 kg.ha dat chidu dai
qua cao nhét (14,09 cm), cao hon 1,04 1an so vé&i ddi
chung. Tiép theo 1a Terraflow 15 L/ha véi 13,85 cm, va
Humixup 15 L/ha cho két qua thip nhit (13,30 cm). Déi
v6i duong kinh qua, Terraflow 15 L/ha dat duong kinh
16n nht (3,89 cm), ting 16,47 % so voi dbi ching. Tuy
nhién, viéc bd sung cic loai phan bon hiru co trong
nghién ctru nay khong anh hudng dang ké dén do day
cui va dg day thit (p > 0,05).

Két qua vé chi tiéu tong s6 qua va nang suét ctia dua leo
duoc trinh bay trong Bang 8. Két qua cho thy tong sb
qua trén cdy gilra cac nghiém thirc khong c6 su khac
biét co y nghia thong ké (p > 0,05). Tuy nhién, chi tiéu
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ning suit lai cho thiy su khac biét rd rét giira cac
nghiém thtrc (p < 0,05). Trong do, Ngo Agro Gold véi
lidu luong 200 kg/ha dat ning suat cao nhét 1a 1832,30
g/cay, ting 32,68 % so véi ddi chung. Nguogc lai,
nghiém thirc str dung Humixup 15 L/ha cho ning suat
thip nhat, chi dat 1327,00 g/cay. Diéu nay ching to 1a
céc ché pham nay cai thién diéu kién dat, ting cuong
hap thu dinh dudng, tir d6 kich thich sinh truéng va
nang cao ning suit cay trong [12].

Dua trén Hinh 3, két qua cho thay hinh thai qua dua leo
thay d6i r5 rét gitra cac nghiém thirc. O nghiém thirc ddi
ching (A), cac qua co xu hudng nho, ngin va khong
dong déu vé kich thudc. Khi st dung phan bén
Terraflow & liéu 10 L/ha (B) va 15 L/ha (C), hinh dang
qud dugc cai thién hon voi chiéu dai tang va muc do
ddng déu hon. Nghiém thirc Ngo Agro Gold 200 kg/ha
(D) cho thiy két qua vuot trdi nhat vé chiéu dai véi qua
¢6 hinh tru déu, kich thudc 16n, mau sic dong nhat.
Trong khi d6, nghiém thirc Humixup 15 L/ha (E) ciing
¢6 cai thién nhung mot sb qua van cho thiy su bién
dong vé kich thudc va hinh dang (cong nhe, khong déu).
Bang 6 Két qua s nhanh cap 1, s6 luong hoa cai va sb

luong qua non trén than chinh cuaa dua leo.

Nghiém thic  S6 nhanh  So S6
cip 1 lwong lwong
(nhanh) hoacdi quanon
trén trén
than than
chinh chinh
(hoa) (qua)
Béi chin 405 + 835" + 145 =+
orehung g g9 2,28 0,51
Terraflow 10 4,25 + 735" + 135 =+
L/ha 1,29 2,28 0,49
Terraflow 15 5,102 + 10,80 + 1,40% +
L/ha 0,91 3,38 0,82
(NB?)(I)d Aggg 510° + 1150° + 150° +
1,02 1,54 0,76
kg/ha
Humixup 15 4,00° + 1045%* + 140° +
L/ha 1,03 1,36 0,75
p-value < 0,0001 <0,0001 0,967™

Bang 7 Két qua chiéu dai, duong kinh va d6 day cui

cua dua leo.
Nghiém Chiéu Puwong Ddday Do
thac dai kinh cui day
qua qua (cm) thit
(cm) (cm) (cm)
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a
Diiching 13017 33¢ & 2114 o8
N +
+0,82 0,36 0,23 0.11
a
Terraflow 13,37° 3,39 + 228 + 3’83
10 L/ha +096 0,29 0,49 0.11
a
Terraflow 13,85® 3,892 + 218 + 2’87
N +
15 L/ha +0,73 0,39 0,16 0.11
a
NGO AJrO ) 0gr 3420+ 2180+ OO0
Gold 200 108 032 o021 *
kg/ha = ! ! 0,09
. ; . 085
Humixup 13,30 3,40° £ 2,12* +
N +
15 L/ha +093 0,30 0,21 0,10
value = 0,098™ 0,579
P 0,0001 00001 :
Bang 8 Két qua vé chi tiéu tong sb qua va nang sudt
cua dua leo.
Nghiém thirc Tong sb Niing suat/cay
qua trén (9)
cay (qua)
Déi chin 84,752 + 1381,00% +
ot chung 15,59 253,00
Terraflow 10 81,252 + 1377,30%® +
L/ha 13,52 178,50
Terraflow 15 69,508 + 1360,00% +
L/ha 10,75 283,00
Ngo Agro Gold 8850° + 183230° =
200 kg/ha 11,56 138,60
Humixup 15 72,252 + 1327,00° +
L/ha 17,21 268,00
p-value 0,295™ 0,037m

(A)
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©
Hinh 3 Két qua hinh thai qua ca chua ¢ 5 nghiém thirc:
A. Dbi ching, B. Terraflow 10 L/ha, C. Terraflow 15
L/ha, D. Ngo Agro Gold 200 kg/ha, E. Humixup 15
L/ha.
4. Két luan
Két qua nghién ctru cho thay viéc st dung cac loai phan
bon hitu co Terraflow, Humixup va Ngo Agro Gold co6
hiéu qua rd rét trong cai thién chat luong dat va thic
day sinh truong, ning suat cua cy dua leo. Vé tinh chat
dat, cac ché pham nay da gop phan dang ké vao viéc cai
thién méi truong dat. Cu thé, chdng gidp on dinh pH dat

Tai ligu tham khao

trong ngudng trung tinh, giam dung trong, tang ham
lwong cachon hitu co va nito tdng s, ddng thoi can
bang ty 18 C/N. ic biét, viéc b sung Ngo Agro Gold
va Humixup da cai thién dang ké ham luong bun, gop
phan diéu chinh thanh phan co hoc cua dat theo hudng
tich cuc, tao diéu kién thuan loi cho su phat trién cia hé
ré va kha nang hip thu dinh dudng cia cay. Pong thoi,
nghiém thirc sir dung phan bén Ngo Agro Gold & liéu
luong 200 kg/ha cho thiy hiéu qua vuot troi nhat vai s6
nhanh cap 1, s6 hoa cai, chiéu dai qua va dudng kinh
qua ciing nhu ning suit dat cao nhat (1832,30 g/cay),
cao hon dang ké so voi cac nghiém thirc khac va doi
ching. Trong khi do, Terraflow cho hi¢u qua trung binh
va Humixup dat hiéu qua thap nhat vé ning suit, mic
d van c6 nhiing tac dong tich cuc dén chét lugng dat.
Céc két qua khang dinh tiém ning @ng dung cua phan
bon hitu co trong canh tac bén viing, gop phan giam phy
thuoc vao phan bon hda hoc. Tuy nhién, nghién ctru van
con gidi han khi chwa danh gia chuyén sau dén cac chi
tiéu sinh ly, sinh hoa cua cy, kha nang hap thu dinh
dudng da luong va vi lugng, cling nhu phan tich hiéu
qua kinh t& @ hoan thién quy trinh tng dung vao thuc
tién.
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Effects of organic fertilizers Terraflow, Ngo Agro Gold, and Humixup
on soil quality and growth performance of cucumber (Cucumis

sativus L.)
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Abstract Seaweed, biopolymers, and amino acids serve as primary sources for extracting bioactive compounds that
enhance plant growth and development. In this study, we evaluated the effects of three organic fertilizers—Terraflow,
Humixup, and Ngo Agro Gold—on soil quality, growth, and yield performance of cucumber plants. The experiment
was conducted under a randomized complete block design (RCBD) with a single-factor method. Among the
treatments, Ngo Agro Gold applied at 200 kg/ha demonstrated the most significant improvements. Specifically, the
contents of organic carbon, total nitrogen, and available phosphorus in the soil reached (2.12 £ 0.01) %, (0.19 £ 0.00)
%, and (0.09 + 0.00) %, respectively—equivalent to increases of 1.37, 1.27, and 1.33 times the control values. These
changes reflect enhanced nutrient availability and microbial activity. In terms of cucumber growth, Ngo Agro Gold
significantly increased the number of primary branches (5.10 branches), number of female flowers (11.50 flowers),
fruit length (14.09 cm), total number of fruits (88.50 fruits), and yield (1832.30 g/plant), outperforming the control
by 1.06 to 1.38 times. Terraflow showed moderate effectiveness, while Humixup resulted in the lowest performance.
In conclusion, both Terraflow and Ngo Agro Gold demonstrated potential for application in organic agriculture and
sustainable farming practices.

Keywords Organic fertilizer, seaweed, soil quality, cucumber, RCBD (randomized completely block - type design).
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