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TOM TAT
Nghién ctru d4nh gia hiéu qua cta kali humate va phan ga ddi voi dac tinh dét, sinh truong, ning

suét va chét luong gléng déu den xanh long PN030 trong trén dat cat. Thi nghiém dugc bd tri theo thiét
ké khéi ngiu nhién day du (RCBD) voi hai yéu t6: ba mirc bén phan ga 0, 1,2 tan/ha) va ba mtrc bon
kali humate (0, 4, 8 kg/ha), moi nghiém thire 1ap lai ba lan. Két qua cho thdy, viéc bo sung kali humate
va phan ga cai thién dang ké d6 phi nhiéu cta dét, thé hién qua sy gia ting pH, ham lugng dam va lan
hiru dung. Pdng thoi, cac chi sb sinh Iy - sinh héa nhu chi s6 quang hop (SPAD), ham luong nude trong
dbi (RWC) va chi sb 6n dinh mang té bao (MSI) déu duoc cai thién, trong khi ro ri ion giam. Két hop 8
kg/ha kali humate va 2 tdn/ha phan ga cho ning suét 1y thuyét cao nhat (366,97 kg/1.000 m?) va ning
suét thuc té dat 286,67 kg/l 000 m2, ddng thoi nang cao chat luong hat véi ham luong protein dat
25,35% va ham lugng chat xo dat 3,83%. Két qua nghién ctru khing dinh tiém nang Umg dung kali
humate va phén ga trong canh tac déu den trén dét cat dé cai thién dinh dudng trong dat, ning cao ning
suat va chat luong san pham.
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ABSTRACT

This study evaluated the effects of potassium humate and chicken manure on soil properties,
growth, yield, and quality of the green-seeded black bean variety PN0O30 cultivated on sandy soil. The
experiment was arranged in a randomized complete block design (RCBD) with two factors: three levels
of chicken manure (0, 1, and 2 tons/ha) and three levels of potassium humate (0, 4, and 8 kg/ha), with
each treatment replicated three times. The results indicated that the application of potassium humate
and chicken manure significantly improved soil fertility, as evidenced by increased pH, available
nitrogen, and phosphorus content. Additionally, physiological - biochemical parameters such as the
photosynthetic index (SPAD), relative water content (RWC), and membrane stability index (MSI) were
enhanced, while ion leakage was reduced. The combination of 8 kg/ha potassium humate and 2 tons/ha
chicken manure resulted in the highest theoretical yield (366,97 kg/1.000 m?) and actual yield (286,67
kg/1.000 m?), while also improving seed quality with a protein content of 25.35% and fiber content of
3.83%. The findings confirm the potential of using potassium humate and chicken manure in green-
seeded black bean cultivation on sandy soil to improve soil nutrition enhance yield and product quality.
Keywords: Chicken manure, Green-seeded black bean, Growth, Potassium humate, Seed quality, Soil
fertility, Yield

https://tapchidhnlhue.vn 4787
DOI: 10.46826/huaf-jasat.vOn2y2025.1226


mailto:lvthuc@ctu.edu.vn

HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256  Vol. 9(2)-2025: 4787-4797

1. MO PAU

Dat cat 1a mot trong nhiing loai dat c6
nhiéu han ché trong canh tic nong nghiép
do kha nang gitt nuéc kém, nghéo dinh
dudng va dé bj rira troi. Trong nhitng nim
gan day, tinh trang lam dung phan bon hoa
hoc di l1am trdm trong thém cac van dé vé
thodi hoa dat, bao gdm dét bi nén chit, mat
can bang sinh hoc va suy giam do ph1 nhleu
(Jote 2023) Diéu nay dit ra yéu céu cip
thiét vé viéc tim kiém céc giai phap cai tao
dat va phat trién mo hinh canh tac bén vimng.

Kali humate 1a mot dan xuét tir axit
humic tinh khiét, duoc khoa hoc chung
minh c6 kha ning cai thién cdu tric dit, ting
kha nang gitt nudc va dinh dudng. Trong
khi d6, phan ga véi thanh phan giau da,
trung va vi lugng, khong chi cung cép dinh
dudng ma con gop phan cai thién hoat dong
sinh hoc cua dat. Viéc két hop hai yéu té nay
duoc ky vong s€ tao ra hiéu qua tich cuc
trong viéc cai tao dét cat va nang cao hi¢u
qua canh tac.

bau den (Vigna cylindrica (L.)
Skeels) 1a mot trong nhitng cay trong co gia
tri kinh té cao nhd ham luong dinh dudng
phong phu. Theo nghién ctru cua Hayat va
cs. (2014), dau den chira khoang 24-26%
protein, 60% carbohydrate, cling véi chét
X0 va cac vitamin, khoang chat thiét yéu
nhu lysine, valine va leucine. Nhiing thanh
phan nay khong chi mang lai gia tri dinh
dudng cao ma con gép phan cai thién sirc
khoe con ngudi nhu hd tro tidu hoa, 1oi tiéu,
giam cholesterol va cung cdp ning lugng
cho co thé (D4 Tat lgi, 2004). Pau den xanh
long PN030 1a gidng ddu den dugc phat
trién tir chuong trinh chon giéng cua Viét
Nam, ndi bat voi kha nang thich nghi t6t voi
diéu kién kho khan va chu ky sinh trudng
ngén, phtt hop dé phat trién trén dat cat cai
tao. Mic du c6 nhidu wu diém vuot troi
nhung cac nghién ctru vé tac dong cia viée
két hop kali humate va phan ga dén qua
trinh cai tao dit cat va hiéu qua canh tac dau
den xanh 1ong PN030 van con rat han ché.
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Diéu nay dit ra nhu cau cip thiét vé cac
nghién ctru chuyén sau nham ti wu hoa quy
trinh canh tic, nang cao ning suat va chat
lwong ctia gidng dau den xanh long PNO30
trén dat cat, gop phan phat trién nong
nghiép bén vimg trong diéu kién bién ddi
khi hau hién nay.

Xuit phat tir thyc tién trén, nghién
ciu nay dugc thyc hién véi hai myc tiéu
chinh: (1) Panh gia hiéu qua cua viéc két
hop kali humate va phan ga trong cai tao
tinh chat dit cat, va (2) Xac dinh liéu luong
kali humate va phan ga toi uu cho canh tac
gidng dau den xanh long PN030. Két qua
nghién ciru s& gop phan xay dung quy trinh
cai tao dat cat va canh tac bén viing, huéng
t6i muc tiéu nang cao hidu qua san xuat
néng nghiép trén dat cat trong diéu kién
bién d6i khi hau hién nay.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu nghién ciu

- Gibng str dung trong nghién ctru 1a
dau den xanh long PN030 ctia Cong ty trach
nhiém hitu han Gidng ciy trong Phu Nong.
Diu den xanh long PN030 thudc kiéu sinh
truong hitu han, c6 thoi gian sinh trudng tir
80-90 ngay. Cay co6 chidu cao tir 55-77 cm,
sb6 canh c?ip 1 tir 1,5-2 canh, c6 dac diém
ngon leo, qua chin mau nau den, s6 hat/qua
tir 9-13 hat, cdy bi nhiém nhe bénh dém nau
va gi sit.

- Phan bon: phan hoa hoc gém urea
(46% N), super lan (16% P,0Os) va kali
clorua (60% K>0). Phan hiru co dung trong
thi nghiém 14 kali humate dang bot (tong
humic va fulvic 81%, pHrzo 9, K20t 19%,
Canxi 1,4%, d6 4m 12%) va phan ga dang
vién (%CHC 72%, pHuzo 6,45, Nis 3,5%,
Phitu dung 2,50%, Khiu dung 2,5%, %Cao 3,08%,
ty s6 C/N 11,63).

- Pat thi nghiém thudc nhom dat cat,
¢6 dic diém thanh phin hoa - ly: pHwzo
7,22, pHkeal 6,32, EC 0,104 mS/cm, CHC
3,51%, N tong s6 0,03%, P tong s 0,09%,
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kali trao ddi 0,048 meq/100g, canxi trao doi
1,354 meq/100g.

2.2.  Phwong phap nghién ctru

2.2.1.  Phuwong phap bé tri thi nghiém

- Thi nghiém duoc thyc hién tir ngay
20/02 dén ngay 02/07/2024 tai khu nha
mang cia Khoa Khoa hoc dat, Truong
Noéng nghiép, Pai hoc Can Tho. Thi nghiém
hai nhan t6 duoc bd tri theo khdi ngiu nhién
day di (RCBD) véi 9 t6 hop nghiém thirc
phan bon va 3 lan lp lai. Nhan t6 A 1a 3
mirc bon phan ga (0, 1 va 2 tan/ha), nhan t6
B Ia 3 mirc bon kali huamte (0, 4 va 8
kg/ha). Luong phan héa hoc nén la 40N-
60P205-80K20 kg/ha (Trinh Thi sen va cs.,
2023). Tong dién tich thi nghiém 1a 256,89
m? dugc chia 1am 3 khéi twong tmg voi 3
lap lai voi dién tich mdi khéi 1a 51 m?, 2
ranh thoat nudc 42,84 m? va hang rao bao
vé 61,05 m% trong mdi khdi c6 9 6 thi
nghiém tuong tng 9 nghiém thic t6 hop
phan bon, mdi nghiém thirc t6 hop phéan co
3 ldp lai voi dién tich 1a 1,77 m? Céc mirc
bon kali humate dugc tham khao dua trén
két qua nghién ctru cua Patil va cs. (2011)
trén déu nanh, dau den va nghién clru cla
Al-Taey va Burhan (2022) trén cay thi Ia.

- K¥ thuat bon phan: Trudc khi gieo
hat, rai déu toan bo super 1an va phan ga, két
hop 3/4 lugng kali humate hoa tan trong
nudc. Khi cay co 3-4 1a that, bon 1/2 luong
dam va 1/2 luong kali. Khi cay ra hoa, bon
luong dam va kali con lai, dong thoi phun
1/4 Tugng kali humate qua la.

- Gieo trong: hat giéng dugc ngam
trong hon hop nude néng va lanh ty 18 2:3
trong 8 gio, sau do6 u & nhiét do phong 12
gid trude khi gieo nhim dé hat ndy mam
nhanh va dong déu. Gieo theo hang, mdi
hdc gieo 2-3 hat voi khoang cach 40x10 cm,
khi cy ra 1 that thi tién hanh tia dé dat mat
d6 cudi cung 25 cay/m?.
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2.2.2.  Phuong phdp phén tich mau dat
cuoi vu va danh gia chi tiéu sinh Iy thuc vat
vasinh ly - sinh hoa, nang sudt, chat lwong
giong ddu den xanh long PN030

* Thu va danh gia miu dit: dat
dugc thu vao thoi diém két thiic vu va thu
theo ting nghiém thuc, ting 1dp lai theo
hinh zigzag tang 0-20cm. Mau dat duoc dé
kho ty nhién ¢ nhiét d6 phong, nghién va
gép ré thuc vat, rdy quardy 2 mmva 0,5 mm
va ding dé phan tich pH, dam hitu dung, 1an
hiru dung. pH dét dugc do bang pH ké véi
ti 1& ly trich dat:nude 1a 1:5, N hitu dung
dugc ly trich ti 16 1:5 bang KCI 1M va xéc
dinh bang phwong phap so mau, P hitu dung
dugc trich theo ti 16 1:7 bang NH4CI theo
phuong phap Bray II.

* Chi tiéu sinh ly thuc vat va sinh
ly - sinh hoa cay:

- N6t san trén ré duoc hién theo
phuong phap cuia Kumar va cs. (2024) gdm
hai loai: ndt san tong (tong s6 ndt san) va
nbt san hiru hidu (dwa trén kich thudc va
mau héng dac trung ctia ndt s?m), duoc thuc
hién khi hoa né (ddu den duogc 40 ngay sau
khi gieo).

- Chi s6 SPAD duogc do vao ngay thir
45 sau khi gieo, do tai 14 & d6t thir 4 tinh tir
dudi gbe 1én, do 3 14 chét, mdi 14 do ¢ ba
diém: mép, gitta va gbc 14 bing may
Chlorophyll Content Meter Apoogee MC-
100.

- Ham luong nudc twong ddi (RWC)
duogc xac dinh theo phuong phap cua Turner
va Kramer (1980), dwa trén viéc can khbi
luong 14 ¢ ba trang thai: tuoi (FW), bao hoa
sau khi ngdm nudc cit 4 gio (TW), kho sau
khi sdy ¢ 105°C (DW) va tinh theo cong
thec: RWC (%) = [(FW - DW)/(TW -
DW)]x100. Ty I¢ ro ri ion dugc xac dinh
theo phuong phap cua Zhao va cs. (2007)
bang cach do d6 dan dién (EC) cia dung
dich ngdm mau 14 trong nudc cit (ty 18 1:2)
va dugc do hai 1an: sau khi lic miu 2 gio &
nhiét d6 phong trong diéu kién ti (C1) va
sau khi i mau & 80°C trong 2 gid (C2), sau
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d6 dugc tinh theo coOng thuac:
(C1/C2)x100%. Chi s6 on dinh mang (MSI)
thuc hién theo phuwong phap cta Sairam
(1994) thong qua do EC cia dung dich
ngam mau 1a trong nudc cat (ty 1& 1:10), gia
tri EC duogc do sau 24 gio ngdm & nhiét do
phong (C1) va sau khi hiap miu & 120°C
trong 20 phut (C2) va dugc tinh theo cong
thirc: MSI (%) =[1 - (C1/C2)]x100.

T4t ca cac chi tiéu thuc hién vao giai
doan dau né hoa, sb luong miu thyc hién
ctia mdi khéi thi nghiém 1a 3 cay/lap lai tai
mdi t6 hop nghiém thirc phan bén.

* Ning suat: S6 qua/cay: mdi nghiém
thirc ¢ém tong s6 qua trén 10 cidy mau/lap
lai, tinh trung binh 1 cay; ) hat/qua: dém
téng s6 hat trén qua cta 10 cdy mau/lap lai,
sau d6 tinh trung binh 1 qua; khdi luong
1.000 hat: can 3 mau, mdi mau 1.000 hat v6i
am do 12%, nang suat ly thuyét (kg/ 1.000

m?) = (s6 cdy/m? x s6 qua/cdy x sb hat /qua
x khéi lwong 1.000 hat)/1.000 va ning suit
thuc té: tinh tong ning suit & cac dot thu
hoach (bao gém 10 cay mﬁu/lép lai), loai bo
hat 1ép va phoi kho (am do hat 12%), can va
quy vé ning sudt thuc té (kg/1.000 m?). Cac
chi tiéu duoc thuc hién theo QCVN 01-
62:2011/BNNPTNT.

* Chat lwong hat: Ham luong chit
xo thyc hién theo phuong phap cta Luu
Hiru Manh va Nguyén Nhyt Xuin Dung
(1997) théng qua 3 trang thai: miu ban dau
(W), cong pha bang H,SO, va siy 105°C 12
gio (PSS), nung & 550°C trong 3 git (PSN)
va dugc tinh theo cong thuc: CF (%) =
[(PSS - PSN)/W] x 100. Protein tong sb
dugc xac dinh bang phuong phap chung cat
Kjeldahl, sau khi hat dau duoc vo co hoa
mAu bang acid sulfuric ddm dic. Ham luong
protein tong s6 dugc tinh theo cong thirc:
%P = %N x 5,71.

2.3.  Xirly sb liéu
S6 liéu dugc thu thap va xir 1y thong
ké bang phan mém SPSS 22.0. Phan tich
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phuong sai hai nhan t6 (Two-way ANOVA)
dé danh gia sy khac biét gitta cac nghiém
thirc. Kiém dinh Duncan dugc dung dé so
sanh gia tri trung binh vai d6 tin cay 95%.
3. KET QUA VA THAO LUAN

3.1.  Anh hwéng cia kali humate va
phin ga dén mgt s6 tinh chét hoa hoc dat

Bang 1 cho thy viéc bon phan ga va
kali humate di cai thién dang ké cac chi tiéu
héa hoc cuia dét cat trong dau den xanh 1ong
PN030. pH dét ting c6 ¥ nghia thong ké
(p<0,05) theo liéu lwong bon cua cé hai loai
phan. Khi ting lugng phan ga tir 0 [én 2
tan/ha, pH dat tang tir 6,42 1én 6,83. Tuong
tu, khi tang luong kali humate tir 0 Ién 8
kg/ha, pH dat ting tir 6,45 1én 6,86. Kali
humate c6 tac dung dém pH va chét hitu co
tir phan ga di giup ning cao d6 pH va on
dinh méi truong trong dat (Dalalian va cs.,
2019). Ham luong dam hitu dyung trong dat
tang manh khi bon phan ga, t 2,48 mg/kg
(d6i chimg) lén 3,65-3,67 mg/kg & cac
nghiém thtc bén 1-2 tAn phan gi/ha. Bon
kali humate ciing l1am tang dam hiru dung,
cao nhat & lidu lugng 8 kg/ha (3,91 mg/kg).
Diéu nay cho thdy hiéu qua cua phan ga
trong viéc cung cdp dam truc tiép va cai
thién kha nang giit dinh dudng cta dat. Lan
hiru dung trong dit ting manh nhat khi két
hop ca hai loai phan (p<0,05). Khi bon riéng
1é, phan ga lam tang lan hitu dung tor 7,25
mg/kg 1én 22,78 mg/kg, trong khi kali
humate lam tang tor 7,60 mg/kg lén 24,05
mg/kg. Su gia ting nay c6 thé do phan ga
giau 14n hitu co, déng thoi kali humate giup
tang kha nang hip thu va chuyén hoa lan
trong dat (Mbah va Mbagwu, 2006).

Nhu vay, viéc két hop bon phan ga va
kali humate da cai thién toan dién tinh chét
héa hoc cta dit cat, tao diéu kién thuén loi
cho sy sinh trudng ctia cay dau den. Két qua
nay phu hgp voi cac nghién cuu trude day
vé hiéu qua cua phén hiru co trong cai thién
do6 phi nhiéu dat (Adeyele va cs., 2010).

Nguyén Vii Xuan Mai Va cs.
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Bing 1. Anh huong cua kali humate va phan ga dén gi4 tri pH va N, P hitu dung

yn o pHH20 N hiru dung P hitu dung
Chi tiéu theo doi (1:5) (mg/kq) (mg/kg)
0 6,42° 2,48° 7,25°
F(A)- Phan g (tin/ha) 1 6,75° 3,652 17,93°
2 6,832 3,672 22,78
0 6,45¢ 2,57¢ 7,60¢
F(B)- Kali humate (kg/ha) 4 6,69° 3,29° 16,32°
8 6,862 3,912 24,05°
F(A) * * *
F(B) * * *
F(A) x F(B) ns ns *
CV (%) 1,06 13,88 4,14
Tuong tac gitta F(A) x F(B)
AOBO 6,24 2,25 3,89¢
AOB4 6,47 2,47 7,447
AOB8 6,53 2,77 10,92¢
Al1BO 6,49 2,62 7,82f
A2B0 6,60 2,84 11,58¢
AlB4 6,76 3,41 19,20¢
A2B4 6,84 3,76 22,31°¢
A1B8 7,01 4,64 26,77°
A2B8 7,03 4,77 34,45°

Trong ciing mot cot cac chir cdi theo sau khac nhau thé hién sw khéc biét ¢é ¥ nghia théng ké qua
phép thir Duncan, *: khac biét y nghia thong ké mirc 5%, ns: khong co sw khac biét thong ké.

3.2. Anh huwéng cia kali humate va
phan ga dén chi s sinh Iy thue vit va sinh
ly - sinh héa giong dau den xanh long
PNO30

S6 lugng ndt san: SO lwong nét san
trén cay dau la chi tiéu quan trong dé danh
gia sinh trudng, vi phan 4nh kha ning cb
dinh dam cua cdy. N6t san hitu hiéu thé
hién hiéu qua cb dinh dam va anh huong
truc tiép dén sinh truong, dong vai tro then
chdt trong viéc cung cép dam, dac biét
trong giai doan ra hoa va tao qua. Hinh 1
cho thiy, ca phan ga va phan kali humate
déu co tac dung tich cuc dén sb lugng ndt
san cua gidng ddu den xanh 1(‘)ng PNO030,
véi su khac biét co y nghia thong ké qua
phep thu: Duncan. S6 lwong ndt san (tong
sO va sd ndt san hiru hiéu) thip nhat khi
khong bon kali humate va dat cao nhat khi
bon 8 kg/ha. Khi khong bon phan ga s6
lugng ndt san thap nhat (32,80 ndt san tong
va 25,53 nbt san hitu hiéu) va c6 xu hudng
tang dan theo liéu lugng bén, dat cao nhat
khi bon 2 tin/ha v6i 54,27 ndt san tong sd
va 42 ndt san hiru hidu. Acid humic va dinh
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dudng trong kali humate va phan ga da cai
thién pH va dinh dudng trong dat, tao moi
truong 1y tudng cho vi khudn Rhizobium
hoat dong va ting mat s6, tir 46 gia ting sd
luong ndt san tong va hiru hiéu. Két qua
nay phu hop voi cac nghién cuu trude day
cua Kumar va cs. (2024) trén dau xanh va
Rathor va cs. (2024) trén dau Ha Lan. Diéu
nay cho thay, kali humate va phan ga co
hiéu qua l1én giébng dau den xanh long
PNO030.

Chi s6 diép luc (SPAD): Chi sb
SPAD do ham lugng di€p luc trong 14, phan
anh kha niang quang hop cua cdy. Chi sb
SPAD cao thudng cho thiy cay c6 strc khoe
t6t va kha ning quang hop manh. Hinh 2
cho théy, ca phan kali humate va phan hiru
co ga déu c6 anh huong tich cuc dén chi sb
SPAD gidng dau den xanh long PN030,
biéu thi ham luong diép luc va kha ning
quang hop cua cdy. Cu thé, khi bon kali
humate, chi s6 SPAD cao nhét dat 57,81 &
muc 8 kg/ha, vuot trdi so vdi phan hitu co
04 (56,63 ¢ mirc 2 tin/ha). Phan hitu co ga
cling 1am ting chi s6 SPAD theo liéu luong
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bén, voi mirc bon 2 tAn/ha dat gia tri cao
nhat (56,63), trong khi khong bon phan hitu
co ga chi dat 49,76. Diéu nay cho thay phan
hiru co ga gitp cdy tang kha ning hap thu
dinh dudng, cai thién sinh trudng va phat
trién 14, tir 6 1am tang chi sé SPAD. Tuong
tu, kali humate ciing cai thién chi s6 SPAD,
v6i mirc 8 kg/ha cho két qua cao nhat
(59,76), theo sau 1a 4 kg/ha (56,99) va thap

»

- "
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|

ot san tong (not/ciy)
b3

N
s

Ovhnde 1 thadin 2 Y hin

FIA) - Phio ga

nhit khi khong bon (52,11). Su gia ting
nay c6 thé do kali humate giup ting ham
lugng anthocyanin va di€p luc trong la
(Rady va cs., 2016). Két qua nay phu hop
v6i cac nghién ctru trude, cho thdy ca phan
ga va kali humate déu co tac dung tich cuc
dén ham luong diép luc va quang hop cua
ciy trong.
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Fill) Kol humnate

Hinh 1. Anh hudng cua kali humate va phan ga dén sb luong ndt san trén ré gidng dau den xanh long

Thanh doc trén cét biéu dién gid tri trung binﬁ + d@ 1éch chuén, cdc chir cdi khdc nhau thé hién
khac biét co y nghia thong ké qua phép thir Duncan.

60 ]

o

SPAD

»

Ctinba lumia ltmia

FiA) -Phis gu

kghs dkghs Tkgha

F(B) - Kali hssuare

Hinh 2. Anh huéng cta kali humate va phan ga dén chi s SPAD giong dau den xanh long PN030
Thanh doc trén cot biéu dién gia tri trung binfz +do léch chuan, cac chir cai khac nhau thé hién
khdac biét co y nghia thong ké qua phép thur Duncan.
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Ham luong nudc twong d6i (RWC),
ty 18 o ri ion va chi s6 6n dinh mang (MSI)
déu phan anh kha ning chiu han, nhiét va
mirc d6 ton thuong té bao cua ciy dau den.
RWC cho biét kha ning giit nude, ty 18 10 ri
jon chi ra mirc do ton thuong mang té bao,
con MSI danh gia kha nang chiu nhiét va on
dinh céu trac té bao, tt ca déu lién quan truc
tiép dén sy sinh trudng va phat trién cua cay
(Gonzalez va Gonzalez-Vilar, 2001; Gedam
va cs., 2021). Vi vay, khi cay dau sinh
truong tot, cac chi s6 nay déu & mirc cao, ty
18 ro i ion giam. Hinh 3 cho thdy khong bon
kali humate va phan ga khién RWC giam
xudng murc rat thap (dudi 80%), luong nudce
bi thiéu hut lam giam hoat dong quang hop
va clu tric mang té bao khong on dinh,

10 T

FiA) - Phn g0

MSI

khién cay d& bi ton thuong va ro ri chét dinh
dudng. RWC, MSI va ty 1€ 10 ri ion dugc
cai thién theo lidu lugng boén kali humate va
phan ga. Khi bon kali humate (8 kg/ha), ty
1& 1o ri ion giam thap nhat (11,2%); RWC
va MSI dat muc cao nhat (85,98% va
53,16%), vuot troi so véi bon 2 tAn/ha phan
hitu co ga (85,47% va 50,95%). Acid humic
va dinh dudng tir kali humate va phan ga
lam ting d6 xbp dat va s lwong 16ng hut
hiru dung trén ré giup cay hap thy du nudc,
la du strc cing bé mat va gia ting quang
hop, ham luong proline va chi s6 TSS tich
tu gitp bao vé mang té bao va giam sy ro ri
jon (Taha va Osman, 2018). Két qua thi
nghiém cho thdy hiéu qua st dung kali
humate va phan ga gitp cai thién RWC,
MSI va sy 10 ri ion trong cay.

FON Kal bumms

RWC & Réni on

Hinh 3. Anh huéng cua kali humate va phan ga d&én RWC, MSI va 1 ri ion trén
gidng dau den xanh long PN030
Thanh doc trén cot biéu dién gia tri trung binh £+ do léch chudn, cdc chir cdi khéc nhau thé hién
khdc biét c6 y nghia thong ké qua phép thir Duncan.

3.3. Anh hwéng cia Kali humate va
phan ga dén ning suit giong diu den
xanh long PN030

Ning sudt la két qua quan trong nhat
phén anh sy sinh truong cua cay va hi¢u qua
{mg dung kali humate va phéan ga 1én giéng
d4u den xanh 1ong PN030 trong trén dit cat.
Ning suat cang cao cho thay cdy phat trién
cang tbt, cc chi s sinh 1y, hoa sinh va dinh
dudng ¢ cdy dugc cai thién giup nang cao
ning suat gidng dau den xanh long PN030
khi trdng trén dat cat nghéo va dé& bi rua troi
dinh dudng bang cach gia ting sb qua, sb

https://tapchidhnlhue.vn
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hat va khdi luong hat.

Bang 2 cho thdy ¢ nghiém thirc bon
phan gi sb qua bién dong tir 10,19 1én
14,11, s6 hat/qua dat cao nhét v6i 11,07 hat
khi bén 2 tin/ha phan ga. Tuong tu khi bon
kali humate 8 kg/ha sé qua dat cao nhat 1a
14,41 qua, sb hat/qua 1a 11,30 hat. Khi
luong 1.000 hat 1a yéu td cdu thanh ning
sut cudi cuing. Khdi lwong 1.000 hat c6 thé
bi anh huong boi mat do trong va ché do
phan bén (Twong Thi thu Hang, 2021). Két
qua cho thdy khi khong bon va c6 bon kali
humate khéi lugng 1.000 hat bién dong tir
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70,06 - 84,04 gram, ¢ phan ga ciing ghi
nhan két qua tuong tu va co y nghia thong
ké qua phép thtr Duncan (Bang 2). Qua d6
cho thiy kali humate va phan ga c6 anh
hudng dén khdi lugng 1.000 hat gidng dau
den xanh long PN030.

Ning suit 1y thuyét va thuc té c6 su
bién dong 16n gitra khong bon va cé bon kali
humate va phan ga voi khac biét cé y nghia
thong ké qua phép thir Duncan (Bang 2).
Ning suét 1y thuyét va thuc té thdp nhat khi

khong bon kali humate va phan ga, ting liéu
luong phan hitu co ning suat 1y thuyét va
thuc té co xu hudng tang theo, dat cao nhét
khi bon két hop 8 kg/ha kali humate va 2
tan/ha phan ga (366,97 kg/1.000 m? ly
thuyét va 286,67 kg/1.000 m? thuc té). Su
gia ting vé nang suat da khang dinh bon kali
humate két hop phan g that sy hiéu qua ddi
v6i gidng dau den xanh 1ong PN030. Két
qua nay cho thay hiéu qua cta kali humate
va phan ga dén nang suét ciy dau den xanh
long.

Bing 2. Anh huong ciia kali humate va phin ga dén ning suit giéng dau den xanh long PN030

Chi tiéu theo doi

) Khéi lwong Nang su:élt Nang sqét
Nghiém thtc So S8 hat/qua 1.000 hat 1y thuyét thuc te
qua/cay vq (ram) (kg/1.000  (kg/1.000
9 m2) m2)
F(A)- Phan ga 0 10,19¢ 8,41° 69,80° 148,29¢ 77,30°
(tan/ha) 1 12,96° 10,332 78,652 243,77° 165,27°
2 14,112 11,072 82,73 306,942 192,092
F(B)- Kali 0 10,33¢ 8,59¢ 70,06°¢ 214,72° 82,19¢
humate (kg/ha) 4 12,52° 9,93° 76,73° 314,32° 131,72°
8 14,412 11,302 84,042 413,078 220,742
F(A) ** *%* *%* *%* *%*
F(B) ** *%* *% ** **
F(A)X F(B) ns ns * ** **
CV(%) 7,86 16,99 2,13 6,01 2,47
Tuong tac F(A) x F(B)
AOBO 8,22 7,22 62,54¢ 87,59¢ 56,73"
AOB4 10,00 8,33 71,53« 151,994 68,439
AOB8 12,33 9,67 75,33¢ 204,40° 106,73f
A1BO 10,44 8,67 71,90¢ 152,794 73,709
A2B0 12,34 9,89 75,749 204,50° 116,13¢
AlB4 13,33 10,56 77,09 271,05P 152,67¢
A2B4 14,22 10,89 81,53%¢ 308,27° 174,07¢
AlB8 15,11 11,78 86,95% 349,472 269,43P
A2B8 15,78 12,44 90,91? 366,972 286,672

Trong cung mot cot cdc chit cdi theo sau khdc nhau the hién sy khdc biét co y nghia thong ké qua
phép thir Duncan, **: khdc biét y nghia thong ké mirc 1%, *: khac biét y nghia thong ké mirc 5%,
ns: khong co su khac biét thong ké.

3.4. Anh hwéng cia Kali humate va
phén ga dén chit lwong hat diu den xanh
long PNO30

Ham lugng protein: Protein trong hat
la két qua cta sy sinh truong, qua trinh
chuyén héa enzym va cb dinh dam & cay.
Protein trong hat cang cao cho thiy cay ¢
qué trinh hd hdp va quang hgp manh mé,
cac ndt san hitu hiéu nhiéu, su tich liy dam
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& thén, 1a cao, dong thoi ciing phan anh sy
on dinh mang té bao (Pardee, 1954). Hinh 4
cho thay, protein trong hat cao nhit khi
dugc cung cap kali humate 8 kg/ha (%P =
2535%) va phan ga 2 tin/ha (%P =
25,16%), ké dén 1a 1 tin/ha phan ga va kali
humate 4 kg/ha, lugng protein thap nhét khi
chi bon phan hoa hoc. Khi tang lugng kali
humate 0-8 kg/ha, protein tang 1,25% (tir
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24,10% 1én 25,35%), cao hon khi bon phan
ga (2 tan/ha) chi 1am ting 1,1% ham luong
protein. Acid humic, acid fulvic va dinh
dudng trong kali humate va phéan ga da kich
thich quang horp, hoat dong ctia cac enzyme
va chuyén dbi proteinase (Jasim va
Mhanna, 2014). Diéu nay cho thay ca kali
humate va phan ga c6 hiéu qua trong viéc
giip nang cao ham lugng dinh dudng &
gidng dau den xanh long PN030.

Ham lugng chat xo: Chét xo 1 san
phim clia qua trinh sinh tong hop
carbohydrate trong cdy. Chit xo trong hat
phan anh truc tiép su sinh treéng va mic do
khoe manh ciia cdy nhu kha nang quang hop
va téng hop dinh dudng, ciu tric thanh té
bao day va mang té bao 6n dinh (MSI) giup

e

Proteln tong s6 (%)

e an ha = ha

FiA) Phis go

cdy trong thich nghi v6i diéu kién moi
truong nhu han, nhiét (Esmaeili va cs.,
2021). Hinh 5 cho thiy, két hop bon kali
humate va phan ga giup ting ham lugng
chat xo trong hat cua gidng dau den xanh
long PN030. Ham luong chit xo trong hat
dao dong tir 3,38-3,83%, trong d6 thap nhat
1a & nghiém thirc & nghiém thic khong bon
phan ga (3,38%) va khong bén kali huamte
(3,53%), theo lidu lugng kali humate va
phan ga cung cap cho cdy, ham lugng chit
x0 trong hat dau den ciing gia tang, dat cao
nhit khi bon 2 tin/ha phan ga (dat 3,83%)
vuot trdi so véi bon kali humate 8 kg/ha (dat
3,77%). Két qua cho thdy bon kali humate
va phan ga di lam thay ddi dang ké luong
xo trong dau den xanh long PN030.

FiW) hak bussaw

Hinh 4. Anh hudng cua phan ga va kali humate dén protein trong hat dau den xanh long PN030
Thanh doc trén cét biéu dién gid tri trung binh + dé léch chudn, cdc chit cdi khac nhau
thé hién khdc biét cé ¥ nghia thong ké qua phép thir Duncan.
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F(B) - K>3 humare

Hinh 5. Anh huéng ctia kali humate va phan ga dén ham lugng chét xo trong hat dau den xanh 1ong

PNO30

Thanh doc trén cét biéu dién gid tri trung binﬁ + dp 1éch chuén, cdc chir cdi khdc nhau thé hién
khdc biét co y nghia thong ké qua phép thir Duncan.
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4. KET LUAN

Boén 8 kg/ha kali humate va 2 tan/ha
phéan ga da giup cai thién dinh dudng trong
dat cat béng cach nang cao chi s6 pH, ham
lugng dam va lan hiru dung, thic day su
hinh thanh va gia ting s6 lu'ong ndt san cb
dinh dam, tir d6 gitp cay trong sinh truong
t6t hon. Bén canh d6, bon 8 kg/ha kali
humate va 2 tin/ha phan ga da gitp cai thién
cac chi so sinh 1y - sinh hoa cdy bao gom chi
s6 SPAD, kha ning giit nudc (RWC) va do
on dinh mang té bao (MSI) dat gia tri cao
nhat, sy ro ri ion trong cdy giam. Nho do,
ning suat thyuc t& cay dat 286,67 kg/1.000
m?, dong thoi chat lwong hat dwoc cai thién
v6i ham lugng protein dat 25,35% va chit
xo dat 3,83%.
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